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I. INTRODUCTION
A. Guiding Philosophy Behind the Creation of MissileLab

Fast, engineering-level, aerodynamic design codes are required in the early stages of
missile design projects to perform numerous aerodynamic trade studies. It is highly desirable to
use several techniques to predict the external aerodynamics, as this gives higher confidence in
the results (or points to weaknesses in the various methods). The MissileLab interface will map
all common airframe geometry inputs to the respective Aerodynamic Prediction Engines (APEs).
APE specific inputs will be called out for the given code.

MissileLab will attempt to identify and warn the user of common input errors.
MissileLab will communicate with the various APEs via their standard, documented input and
output files, and will read pre-existing DATCOM namelist input files. MissileLab will feature
various graphic displays of the missile geometry to aid the user in verifying configuration input
geometry data.

The user is responsible for obtaining licensed copies of the various APEs that one
wishes to use. Tools are needed to assist the engineer in analyzing the data in a timely fashion.

B. MissileLab Configuration Management Philosophy

A given MissileLab Project will consist of multiple configuration files (*.MLN) that
contain the airframe geometry specific to a single configuration. Results from a MissileLab run
will be stored in a directory corresponding to the configuration file name. This directory may be
deleted with no impact to MissileLab. When MissileLab is run, the results directory will be
(re)created and contain all APE results and associated input files.

C. Background

In the early stages of missile system design, it is necessary to have the means to
quickly and accurately estimate the aerodynamics of a wide variety of missile configuration
designs operating over many different flight regimes. The ultimate shape and aerodynamic
performance of a missile are highly dependent on mission requirements (range, maneuverability,
weight, radar cross-section) and subsystems (payload, propulsion, control actuation system,
launch mechanism). Therefore, the applied aerodynamicist must be capable of reliably predicting
aerodynamic trends on a wide variety of configurations in a timely manner.

Engineering-level codes provide an immediate means to determine the aerodynamic
characteristics of a flight vehicle configuration. The foundations of these codes are extensive
databases of experimental tests performed by National Aeronautics and Space Administration
(NASA), Army, Air Force, and Navy. A combination of mathematical expressions and table
lookups define the semi-empirical nature of these APE.



For missile applications, the three most frequently used semi-empirical codes are
Missile DATCOM [1], AeroPrediction code (version AP98 [2, 3], APO2 [4, 5], and the recently
released APOS5 [6, 7]), and NEAR MISL3 [8]. Unfortunately, these codes require significantly
different input decks; therefore, the applied aerodynamicist must work through the tedious
process of setting up input files for the different codes. This process also introduces the potential
for error, thereby slowing the aerodynamicist’s ability to quickly and reliably provide results to
the design team.

It is advisable to run multiple APEs during the design trade process to increase the
confidence level associated with the results. However, with ever increasing demands to shorten
program development timelines, the aerodynamicist must sometimes choose between conducting
additional analysis and meeting schedule demands. The entire design team must find ways to
increase the efficiency and accuracy of the initial configuration trade study phase.

To meet the aerodynamicist’s needs, a tool dubbed MissileLab has been developed to
allow the aerodynamicist to input one set of geometry and atmospheric conditions, and then run
several missile APEs with the click of a button. Additional features include a user-friendly
Graphical User Interface (GUI), Two-Dimensional (2-D) line sketch and Three-Dimensional
(3-D) solid model display of the missile geometry, customizable help information, and display of
the output files from the prediction codes.

In addition to its use as a tool to conduct design trade analyses, MissileLab will serve
as an interface between the Subject Matter Expert (SME) and the U.S. Army’s Multidisciplinary
Design Code (AMCODE GA). The SME may use MissileLab by itself to generate aerodynamic
predictions using a variety of prediction codes (Missile DATCOM, AP98, AP02, APO5, NEAR
MISL3). Alternatively, the SME will be able to use MissileLab in conjunction with the
AMCODE and/or AeroLab [9, 10]. Together, this suite of codes provides a powerful analysis
tool set for the applied aerodynamicist.



II. INSTALLING MISSILELAB INTERFACE

MissileLab is a MicroSoft Windows-based, GUI written in Visual Basic, that assists the
user in running several Missile Aerodynamic Prediction codes. As such, in addition to the
executables, Windows requires that several “OCX” and “DLL” files be registered on your
computer. The MissileLab installation file automatically registers the files; however, if you
prefer to install MissileLab manually, you may do this as well.

A. MissileLab Installation File

To install the MissileLab GUI, locate and run the setup file named
“Setup MissileLab x yy.exe” (note “x_yy” indicates the MissileLab version that will be
installed). Figure 1 presents the various set-up screens that you will encounter.

As MissileLab stores all project files below the point where it is installed, it is
RECOMMENDED, that MissileLab be installed at the root directory. This is not required, and
as seen in Figure 1 it is not the default location. More on file locations will be discussed later.

Once MissileLab is installed, the user must copy the “AeroEngines” files that are
discussed in Section II.C.

B. Manual Installation of MissileLab

Table 1 lists the files needed for a manual installation. While it is not required, it is
recommended that the files listed in this table be placed in a directory named “/MissileLab”. If
the OCX and “DLL” files have not been previously registered with Windows, then MissileLab
will not run. The OCX files are Windows ActiveX controls and may have been previously
registered if you have already installed a previous version of MissileLab, Visual Basic, or some
other Visual Basic program. The DLL files listed in Table 1 are part of the 3-D sketcher
functionality and make use of 3DLINX [11] software.

The simplest way to manually register the OCX and DLL files is listed below.

1. Locate the REGSVR32.EXE program (typically found in your
“Windows\system32” directory).

2. Make a short-cut to the REGSVR32 program on your desktop.

3. Drag-and-drop the OCX and DLL files listed in Table 1 onto the
REGSVR32.EXE shortcut.

Once the OCX files are registered, you can start MissileLab by double-clicking on the
MissileLab Executable, however for full functionality the user must copy over the
“AeroEngines” files that are discussed in Section II.C, and arrange for APE licenses from the
various code vendors.



Table 1. Required MissileLab Files for Manual Installation

. MissileLab Executable
MissileLabX_YY.exe X YY indicates the version number
3DLinx.dll DLL files that must be registered in Windows.
NavAddons.dll Use the REGSVR32.EXE to register the files.
COMDLG32.0CX OCX files that must be registered in Windows.
MSCOMCTL.0CX Use the REGSVR32.EXE (this should be in your
MSHFLXGD.OCX '

Windows\system32 directory) to register the OCX

RICHTX32.0CX
files.

TABCTL32.0CX

C. Copying the AeroEngine Files

After the MissileLab installation program has finished, the user must copy the
“AeroEngines” directory. Initially, this directory contains contact information on how to obtain
valid licenses for the various APEs, and other standalone executables that MissileLab will need
to have full functionality. Figure 2 presents an example of what the AeroEngines directory
might look like.

While the various APEs may be located anywhere on the user’s computer, it is
RECOMMENDED that the APEs that MissileLab will utilize be located in a directory under the
AeroEngines directory. The rational for this is that when the user “exports” the geometry,

1. MissileLab deletes previous APE specific input and output files,

2. MissileLab then creates the APE specific input files in the directory where the
user has indicated the APE exists,

3. MissileLab then runs the APE,

4. MissileLab then copies and renames the output files into the appropriate
MissileLab directory.



# MissileLab - InstallShield Wizard i# MissileLab - InstallShield Wizard

Welcome to the InstallShield Wizard for Ready to Install the Program
MissileLab The wizard is ready to begin installation.

The Installshield(R) Wizard will install MissileLab on your

If you want to review or change any of your installation settings, dick Back. Click Cancel to
computer, To continue, dlick Next,

exit the wizard.

Current Settings:

Setup Type:

Destination Folder:
WARNING: This program is protected by copyright law and )
international treaties. C:\WMissileLab
User Information:
Name: Jim

Company:

][ cancel ] [ <Bex [ Tw@l ) [ Cancd

(a) (d)

# MissileLab - InstallShield Wizard {# MissileLab - InstallShield Wizard

Destination Folder Installing MissileLab

Click Next to install to this folder, or dick Change to install to a different folder.

G Install MissileLab to:
C:'\Program Files\MissileLab\

The program features you selected are being installed.

Please wait while the Installshield Wizard installs MissileLab. This may take
several minutes.,

Status:

[ <gack [ Wextz ][ cancel

(b) (e)

2 MissileLab - InstallShield Wizard )

Cancel |

& MissileLab - InstallShield Wizard

Change Current Destination Folder

InstaliShield Wizard Completed
Browse to the destination folder.

C The Installshield Wizard has successfully instaled MissieLab.
| £ wssielab Click Finish to exit the wizard.
(3 1-Comments (3pnD-MsIC Doars [(OtestForons

(J2-ap GULinfo  [JEAPS (Joarsz (Testiew

DAP_Examp\es [eau 12_Paveway ([DoapsTC Dlu'_li_cases

(Z3BLUFED Ejavelin (EAoLD-cASES

(Dckem Ckb ([(Dsome_MDC_files

(Coe (CNew Project (Carest

< I | >
Eolder name:

:\MissileLab,

(©) ®

Figure 1. Installation Screens



8% C:\MissileLab_CD\AeroEngines |Z| |§| rz|

File Edit Wiew Favorites Tools Help ,'
- | -_\l = .
@ Back </ L_j /- Search ‘H__ Folders
Address |53 C:\MissileLab_CD\AeroEngines v| Go
Folders X |Dapoz
- © a9
@ ap02 ap
[h APOS BAPPBFSE
) ap9s [C)BLDAUTD
[C5) APParse EMDATCOM
[ BLDAUtD NEAR
£ MDATCOM .
[ NEAR
) MissileLab w

Figure 2. File Locations for the Aerodynamic Prediction Engines
III. THE MISSILELAB INTERFACE

MissileLab is a Windows-based Visual Basic GUI. A series of screens, loosely based on
the Missile DATCOM input format, provide the user the ability to define the missile geometry,
flight conditions, and reference conditions in a straightforward manner. MissileLab will process
these inputs to create the input decks for Missile DATCOM, any of the APxx codes, and/or
MISL3. If the user has licensed copies of DATCOM, APxx, and/or NEAR MISL3, and has
defined the paths to these APEs in MissileLab, then MissileLab will execute the available APEs.
It is noted, however, that it is up to the user to acquire the APE licenses from the appropriate
vendor, and use of MissileLab does not constitute an agreement with the APE vendors.

A. Initial MissileLab Setup

When MissileLab is started for the first time following installation, the user must tell
MissileLab where the aerodynamic prediction engines reside on the computer. Before we
describe this process, let’s first discuss the MissileLab Directory Structure.

1. MissileLab Recommended Directory Structure

While the APE and other standalone programs that MissileLab supports may be
located anywhere on your computer, it is RECOMMENDED that they be located together as
shown in Figure 3. Each of the subdirectories under \AeroEngines contains the respective
executables. Table 2 lists the recommended directory structure and required executable that
MissileLab will need.



EﬁJ:U.eruEngines

Folders

File Edit Wiew Fawarites Toals

c Back - \__,4] L@ p Search

@7 Folders

= Mame -

@ Deskkop

= [f:i My Documents
I My eBooks
My Music
@ My Pickures
] My Wideos
|=5) Retrospect Cakalog Files
= gﬂ Il Computer
\% 314 Floppy (A5
S Local Disk (C:)
“e Local Disk (D)
b DYD-RW Drive (E4)
L.L DD Drive (F!)
=) Memory Stick (G:)
u CompactFlash (H:)
B smartMedia {I:)
[=) = Local Disk (133
=20 AeroEngines
I3 apoz
I3 apos
I3 ap9s
I APParse
|5 ELDALtD

=) mdews

[i] [Chapoz
ICharas
E:]apgﬁ
E:]F'.F'F‘arse
|CBLDAULD
[Chmdass
[Cmdeoz
i [
[CIMEAR

L ANE

Figure 3. Recommended Directory Structure for the APEs

T

|

L

B




The MissileLab project files and associated predicted results are organized

according to the “Project” and the “configuration” as illustrated in Figure 4 and Table 3.

7 J:\MissileLab\Project_A\Config_001

E]@

E) Memary Stick {51
a CompactFlash (H:)
B SmartMedia (1:)
[=) % Local Disk (1:)
[ AeroEngines
|2 Documents and Settings
=[5 MissileLab
=) DB
= 15 Project_A
I3 B27HW1L4T7
|5 B27+W114+T7-FlusTai
|2 Config_no1
= [C3) Project_E
Ijﬂ Easeline
= 155 Project_C
IC3) Example_o01
|53 Program Files
[ Reports
I TEMP
< || ) I |

File Edit  Miew Favorites  Tools  Help
eBack > j P ) mearch ‘H__" Folders "
Falders x . Config_001,Rund00l, AP0Z, air

[Al Cu:unFig_DDl.RunDDEll.F'.F‘I:IZ.geu:u

EI Config_001.Rund001.APOZ, TAPES. Cut
Config_001.Run0001,AP02, TAPESoUt, Cuk
Config_001.Run0001. P05, air
Config_001.Fun0001, APOS, geo
Zonfig_001,Runddol, APDS, TAPES, Ot
Config_001.Run0001,AP0S, TAPESoUE, Cuk
Config_001.Run0001. AP93.inp
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Config_001,.Run0001, Mo, 905, FORO0G, oUT
Config_001,.Run0001, MO, 905, FOROOS,OUT
Config_001.Runddol. MOC, 905, FORO42, 0UT
Canfig_001.Run0001 . MISLS.inp
Config_001.Run0001,MISLS, Cuk
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Figure 4. Recommended Directory Structure for the APEs




Table 2. . Recommended Directory Structure for the APEs

Directory Executable Description Contact
/AeroEngines/MD MDATCOM.EXE Missile DATCOM APE Mr. William Blake
AFRL/VACA
2210 Eighth St. Suite 21
Bldg 146, Area B
Wright-Patterson AFB, OH
45433-7531
William.blake2@wpatb.af.mil
/AeroEngines/AP05 APOSFOR.EXE APO5 APE (Latest Version) Dr. Frank Moore
9449 Grover Drive, Suite 201
/AeroEngines/AP02 APO2FOR.EXE APO02 APE (no longer supported by Dr. Moore) King George, VA 22485
drfgmoore@hotmail.com
/AeroEngines/AP98 AP98FOR.EXE AP98 APE (no longer supported by Dr. Moore)
/AeroEngines/NEAR MISL3.EXE MISL3 APE (Latest Version) NEAR
Attn: Dr. Marnix Dillenius
/AeroEngines/NEAR M3FLR.EXE M3FLR APE (no longer supported by NEAR) 526 Clyde Avenue
Mountain View, CA 94043-2212
mfed@nearinc.com
/AeroEngines/APparse APPARSE.EXE Pytheon script that reads the APxx generated US Army AMRDEC
‘TAPEG6’ output file, and writes a new file that may | Attn: Mr. Lamar M. Auman
be easily used by other codes and plotting packages. | AMSRD-AMR-SS-AT
Bldg 5400, E339
Program to build an AMRDEC AeroLab Redstone Arsenal, AL 35898-5252
/AeroEngines/BldAuto BLDAUTO.EXE Aerodynamic database from the output various Lamar.auman(@us.army.mil

APEs.




Table 3. MissileLab Project Files and Locations

Directory Files Description
/MissileLab MissileLab_ Vxxx.EXE MissileLab Executable
*0CX

MissileLab.INI

MissileLab ActiveX Control Libraries
MissileLab Initialization File

/MissileLab/Project A

Config 001.MLN
Config_002.MLN
Config_003.MLN

Config xxx.MLN

MissileLab Geometry files for “Project A”

(Where “Project_A” and “Config_xxx” are
defined by the user.)

MissileLab/Project A/Config_ 001

Generated by MissileLab
Config_001.Run0001.MDC
Config_001.Run0001.AP05.AIR
Config_001.Run0001.AP05.GEOM
Config_001.Run0001.AP02.AIR
Config 001.Run0001.AP02.GEOM
Config_001.Run0001.AP98.INP
Config 001.Run0001.MISL3.INP

Missile DATCOM input file
APOS5 “AIR” Input file
APO5 “GEOM” Input file
APO02 “AIR” Input file
AP02 “GEOM” Input file
AP98 input file

MISL3 input file
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Table 3. MissileLab Project Files and Locations (Concluded)

Directory

Files

Description

MissileLab/Project A/Config_001

Generated by APE and renamed by MissileLab
Config_001.Run0001.MDC.FOR006.0UT
Config 001.Run0001.MDC.FOR042.0UT
Config_001.Run0001.AP05.TAPE6.OUT
Config_001.Run0001.AP05.TAPE6out.OUT
Config 001.Run0001.AP05.TAPE60u2.OUT
Config 001.Run0001.AP02.TAPE6.OUT
Config 001.Run0001.AP02.TAPE6out.OUT
Config 001.Run0001.AP02. TAPE60u2.0UT
Config 001.Run0001.AP98.TAPE6.OUT
Config_001.Run0001.AP98.TAPE6out.OUT
Config_001.Run0001.AP98.TAPE60ou2.OUT
Config 001.Run0001.MISL3.0UT

Standard DATCOM output file

New DATCOM output file

Standard APOS5 output file

APparser “re-formatted” AP0OS output file 1
APparser “re-formatted” APOS output file 2
Standard AP02 output file

APparser “re-formatted” AP02 output file 1
APparser “re-formatted” AP02 output file 2
Standard AP98 output file

APparser “re-formatted” AP98 output file 1
APparser “re-formatted” AP98 output file 2
Standard NEAR MISL3 output file
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2. Locating Executables and Manuals

When MissileLab is run for the first time, the “Locate Prediction codes” window
will appear automatically. The user can also open this window at any time by selecting “Locate
Prediction Codes” under the “Setup” menu bar. By clicking in the “Browse” button on this
screen, illustrated in Figure 5, the user can navigate through the computer directory structure to
locate the respective aerodynamic prediction engines. After the APE is located, the user then
defines which APE he has selected in step 2 and assigns a version number. Because all
supported versions of DATCOM currently have identical input files, the Version Number is a
separate input for DATCOM. It is merely descriptive and will be used to name the output files.
For APxx and MISL3, the version number is part of the “Define Program Type” pull-down, and
will determine what type of input file is written, as well as being used to name the output files.
For compatibility with AMRDEC’s AeroLab program, the user may define a database
Identification (ID) which will correspond to the results from a specific APE. Finally, the user
must click the “Add” button in step 4.

If the various APE executables are NOT located, MissileLab can still create the
input files for all codes; it just will not be able to run the codes.

After all APEs are defined, the user may also locate the standalone programs
APPARSE, BLDAUTO, and AeroLab.
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% Locate Prediction Codes

Locate Prediction Codes
1) Find Prediction Code

Browse | |
2) Define Program Type
|Datcgm j Datcom Version Number:
3) Assign a DataBase ID: (I blank, MissileLab will default a letter)
j‘
4) Add Program to Project
B Available Prediction Codes
Program Name Full Filzname Program Type Databa
Datcom-2005-10-18-CVF - Verzion 058 C\AsroEngines\MDx05\Datcom-2005-10-18-CVF exe DATCOM Z
ap0sfor Ch\AercEngines\aP0S\aplsfor.exe APOS X
APDZFOR C\AeroEngines\apl2\APO2FOR.EXE APDZ X
APSEFOR CAAeroEngines\apS8\APSEFOR exe APSE W
MISL3 C\AeroEngines\NEARWISLI .exe MISL3 v
& >

Locate AP Parser
Browse |C:\AeruEn gines\APParse\dist\APparse.exe

Locate Database Builder
Browse |C:\AeruEngineslBLDAutDlhldautuQﬂDB—EH.exe

Locate AeroLab
Browsze |C:\Prngra m Files\AeroLab\wAS-Main.exe

Figure 5. Locate Prediction Codes Setup Screen

Figure 6 presents the “Locate Manuals” setup screen, and may be used to locate
any number of Adobe PDF manuals (or any text document) that the user may want to easily
access while using MissileLab. Once all desired APEs and Adobe PDF manuals are located, the
APE executables will appear on the “Export Data” screen, and the manuals will appear under
“Help” in the MissileLab menu bar.

Manuals defined on this screen are available whenever MissileLab is open. As
will be discussed later, the user may also locate manuals that are available for the specific
configuration file that is currently loaded. These Adobe PDF manuals/documents are defined
under the “Input Units” screen discussed in Section III.C.1.
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. Locate Manuals

(X)

Locate Manuals
1) Find Manual

Browse |

2) Modify Descriptive Manual Name (Only used in Menu)
Manual Name: |

3) Add Manual to Project

Manuals(Project-Specific documents are not included here.)

Manual Name Filename
AT-RPT-guick-ref CAsero-liBAT-RPT-quick-ref pdf
Subject-Index Chdero-lib\Subject-Index. pdf

[~ Delete all temporary files after execution

Figure 6. Locate Manuals Setup Screen

When the user clicks on the “OK” button on either screen, MissileLab will query
whether or not to store the setup information in the file named “MissileLab.ini.” This is the
MissileLab initialization file, and is located in the same directory as the MissileLab executable.
After this file is created, it will be loaded when MissileLab is started, and the “Locate Prediction
Codes” window will no longer automatically appear. The initialization file is an American
Standard Code for Information Interchange (ASCII) text file and while not recommended, the
file may be edited by the user with an ASCII text editor.
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B. Creating and Opening MissileLab Geometry Files

Figure 7 presents the initial project definition screen. As seen in this figure, there are
four tabs (or options) for the user to choose. These options are: start a “New Project,” open an
“Existing Project,” “Import (an existing) DATCOM File,” or open a “Recent(ly)” used
MissileLab file. As discussed in Section III.A.1, MissileLab will create a project directory
under the MissileLab home directory, and then a configuration results directory under the project
directory. As seen in Figure 7, the project directory may have several configuration files

(*.MLN) and their corresponding configuration results directories.

-

&3 New Project

MISSILELAB

Mesw Project  Existing Project ] Import DATCOM File | Recent |

Drive: | = ﬂ
Directories: Files:

mEx]

(= I B27+%H1+T7 ML
Miz=ileLab B27 11+ T7-PluzTail LN

ESJProject_a, Config 001 MR

(L0 B27 a0 1+T7
[ B27+H1+T7-PlusTai
(L3 canfig_nm

File Type:

* MLMN (Mizzilelakb Project files) ﬂ

Filename: Canfig_001 MLN
Cpen
Project Mame:

Project_

Configurstion Mame: |C|:|nfig_|:||:|1

*iiz=zileLab will creste two directaries. The first will be under the 2pplication directory and named
uzing the Project Mame. The second will be under that one and will be named wsing the Configuration
Mame. The Configuration Mame will alzo be uzed az the baze name for all of the files generated by
hizzileLak.

Figure 7. Project File Screen
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1. Creating a New Project

The “New Project” screen shown in Figure 8 creates a new blank project for the
user.

w. New Project

MISSILELAB

New Project | Existing Project | Import DATCOM File| Recent |

Project Name: |Test_Project

Configuration Name:  |Test_Config

Open

*MizzileLab will create two directories. The first will be under the Application directory and named
u=ing the Project Mame. The 2econd will be under that one and will be named uzing the Configuration

Mame. The Configuration Mame will alzo be uzed az the baze name for all of the files generated by
MizzileLab.

Figure 8. New Project Screen

2. Opening an Existing Project

The “Existing Project” screen shown previously in Figure 7 opens an existing
MissileLab file. The user may also open an existing project file and rename it by entering a new

configuration name in the “Configuration Name” text box or a new project name in the “Project
Name” text box.
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3. Importing a Missile DATCOM File

MissileLab can read (import) existing Missile DATCOM namelist files. With
that said, the Missile DATCOM namelist parser is much more forgiving than the MissileLab
parser, and if there is an error in the DATCOM file (such as a missing or misplaced comma),
MissileLab will not open the file until the user has found and corrected the problem.

MissileLab also attempts to identify, correct, and warn the user if it detects
typical geometry input errors. Any changes that are made by MissileLab when reading in an
existing DATCOM file will be followed with a “confirmation” warning message.

Figure 9 presents the DATCOM import screen. As with the open existing
projects option, the user may rename the configuration and/or project name by entering a new
name in the appropriate text box.

. New Project

MISSILELAB

New Project| Existing Project ~ Import DATCOM Fike | Recent |
Drive: | = ﬂ
Directories: File=:

[ kb A | &4PNozeData dat

| eaps-miu-bid-000.dat

(] oapsz Sample_expr.dat

] oaPs-TC

(] oLD-cAsES B

[Z] some_MOC_fies w
File Type: dat (DATCOM files) R
Filename:

Open

|
Project Hame: |
Configuration Hame: |

*MizzileLab will create two directories. The first will be under the Application directory and named
u=ing the Project Mame. The 2econd will be under that one and will be named using the Configuration
Mame. The Configuration Mame wil alzo be u=zed as the baze name for all of the files generated by
MizzileLab.

Figure 9. DATCOM Import Screen
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If the user imports an existing DATCOM file where the body has been defined
using the DATCOM “Axibod Option 2 method, then an additional screen appears. This screen,
shown in Figure 10, is used to associate the input points with their respective body segment, as
required for compatibility with the AP codes. In the example shown in the figure, the first three
points were “assigned” to the nose by selecting the points (“left clicking” on point 1, holding
down the <SHIFT> key and “left clicking” on point 3), then “right clicking.” The “right click”
of the mouse popsup a “copy to” menu that allows the user to select the nose, midbody section 1
through 4, or the aft body (boattail) section. After points have been copied to body segments,
they can then be deleted from the segment or moved to a different segment by selecting them and
“right clicking” the mouse and choosing the appropriate pop-up menu option. Once all points
have been assigned to a section, the user clicks on the “OK” button.

APxx’s requirements for certain number of points, in certain segments can be a
little tricky, and so the user is referred to the AP0OS5 User’s Guide for additional information as to
AP’s requirements for points per segment.

As far as DATCOM is concerned, these points are handled in the standard way
for Axibod Option 2. As seen in Figure 10, certain cells are colored yellow. These yellow cells
correspond to points where the DATCOM “DISCON” flag is set to 1 indicating that the slopes at
those points are not continuous. Neither the body geometry nor the DISCON flags can be
changed on this screen, but they can be changed on the MissileLab “Body Geometry” screen that
will be discussed in Section I11.C.3.
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DAT AXIBOD Option 2 Inputs.
Original DATCOM Points

i 2 3 4 5 g| 7 ;]
X 0.0 0.8 I 201 50.1 75.9 101.7
R 0.0 0.8 0.8 4.0 4.0 5.25
z
Section Nose Nose Nose hlid 1 hlid 1 IWid 1

Distributed MissileLab Points

Nose Points
1 2 3
X 0.0 0.8 1137
R 0.0 0.8 0.8
2
Mid Section 1 Points == R
1 2 3
X 201 501 759
R 4.0 4.0 5.25]
Z
Mid Section 2 Points
Original DATCOM Geometry Sketch
X
R
z The top grid =shows the pointz read from the DATCOM input file. To
be read into MissileLab, they must be distributed to bedy segments.
Mid Section 3 Points There is one nose segment, up to 4 midbody segments and one
aftbody segment. Each segment can hold up to 10 points. It i=nt
X necessary for each segment to be used. Right-Clicking on the
points will provide a menu to copy the points. After the points are in
R the body segments, they can be moved or deleted from there by
z right-clicking alse. For the segments that are used, APxox will
require the nose segment to have at least S points, midbody
Mid Section 4 Points segments to have at least 4 points, and the aftbody segment to
have at least 4 points. For DATCOM purposes, the distribution of
X points iz irrelevant (however, the final Aft radius should not equal
R the previcus section’s radius). The peints will be recombined and
output the =ame as the original points. The picture above shows a
Zz representation of the original geometry. Clicking on the Show
. MigsileLab Geometry button will shew a representation of the
Aft Points segmented body.
X
R
z Sketch MissileLab Geometry Exit

Figure 10. DATCOM Axibod Option 2 Import Screen
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4.  Opening Recent MissileLab Files

Figure 11 presents the recent files screen. As with the open existing projects
option and the Import DATCOM option, the user may rename the configuration by entering a
new name in the “Configuration Name” and/or “Project Name” text box.

The list of recently used files is stored in the Windows registry as shown in
Figure 12.

. MNew Project

MISSILELAB

New Project| Existing Project| Import DATCOM File Recent }

File | Folder ”~
-I ap05ex-004. MLN CiMiz=ieLabva_AP_Examples
iF NFIRES-Baseline. MLN  C:\Miz=sieLab\B_NFIRES-Bazeline B
APS_002 MLN CMizzileLab\a_TARGETS
TAPS_002.dat CMizzileLab\a_TARGETS\ZZ_Origional DATCOM. ..
ﬁ TAPS_001.MLN CiMizzileLab\a_TARGETS e
< &
Project Name: |A_TARGETS
Open
Configuration Name: |'|'Ap5_|:||:|2
*To create a new configuration from an exizting project, enter a new configuration name.

*Miz=zileLab will create two directoriez. The first will be under the Application directory and named
uzing the Project Mame. The 2econd will be under that one and will be named uzing the Configuration
Mame. The Cenfiguration Mame will alzo be uzed a=s the baze name for all of the files generated by
Miz=ileLab.

Figure 11. Open Recent Files Screen

%' Registry Editor

Fle Edit Vew Favorites Help
(23 srac || Name Type Data ~
(O testapp ] [B{Pefait) | REGS7  (valuenotset) 3
=@ Ea”fj “'E’*;mg’a"“ se“’”iz [ab]FileNimber1 REG_SZ
@ z'm"sf bV‘S“E Basic Addns [abFilenumber 10 REG_SZ €:\Documents and Settings\AumanLM\\Work\MissileLab\MissileLab_v3-01}ADVINTYADVINT.MDC
'“'F:E: [ab]Fienumber100  REG_SZ C:\Documents and Settings\AumanL M\Work\Missilel ab\MissieLab_v3-01\Config-5\Config5.MLN
& rats [ab]Filenumber 1000 REG_SZ C:\MissieL ab\TARGETS ewhiose_MOD-for005.MLN
(53 WinZp Computing [aB]Filenumber 1001 REG_SZ C:\MissileL ab\TARGETS |Origional_DATCOM_Files'Newnlose_for005.dat
B2 x-Ways AG [ab]Filenumber 1002 REG_SZ C:\MissileL ab\TARGETS ewhose_for005.MLN
(21 UNICODE Frogram Groups [ab]Filenumber 1003 REG_SZ C:\MissileL ab\TARGETS |Origional_DATCOM_Files'RingCable_for005.dat
(B3 volatle Environment [aB]Filenumber 1004 REG_SZ C:\MissieLab\TARGETS RingCable_for005.MLN
{23 Windows 3.1 Migration Status [aB]Filenumber 1005 REG_SZ C:\MissileLab\TARGETS Origional_DATCOM_Files\Small_BATS_Thick_Fin_lan05_for005. dat
[ HKEY_LOCAL_MACHINE [ab]Filenumber1006  REG_SZ C:\MissileLab\TARGETS \Small_BATS_Thick_Fin_Jan05_for005.MLN
{1 HKEY_USERS [ab]Filenumber1007  REG_SZ C:\MissieLab\TARGETS \AGT_12Apr01_for005.MLN
[ HKEY_CLRRENT_CONFIG | | EEFienumber 1008 REG_SZ C:\MissileLab\TARGETS \Origional_DATCOM_Files\AGT_124pr01_for005.dat .
L P T Ry Sl cted g a el SR S S e e iy -
< &3 ¥
My Computer|HKEY_CURRENT_USER |Software V8 and VBA Program Settings \MissieLab\Files

Figure 12. Recent Files Windows Registry Location
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C. Sketching Geometry

Any time after geometry has been defined, the missile can be viewed graphically using
the “Sketch” menu option. Under this menu, there is a “Sketch 3-D Missile” option. This will
only be enabled when the appropriate libraries can be found, and the option is selected on the
“Locate Manuals” screen. The 3-D solid model sketcher is shown in Figure 13. Here
functionality is provided to zoom in and out (right mouse button), rotate the camera around the
fixed body (left mouse button), and pan (<SHFT> plus left mouse button). Detailed instructions
for controlling the 3-D view can be found in the “Help” section on the screen.

& 3D View

Help:

Cmitisls Blue painted fin dentoes the first fin panel for each finset. The base of the missil is painted blue. To mave the camera,
just click and drag in the scene. Ta ratate the camera, mave the mouse with the left mouze button depreszed. To zaom
Show Edges | Toggle Axis ‘ indout, mave the mouse up/down with the right mouse button depressed. To pan the camera leftfright, move the mouse

left and right with the left mouse button depressed while halding the shift key down. Ta pan up/down, mave the mause

Discrete View: [) gnt Side (Rieset/Original] up and down with the left mouse button depressed while holding the shift key down. The contrals on the left will alzo
control the camera. Using the Discrete View combobow will eset the center of the model if it has been moved [by
panning the camera)

[Warning: The NACA Cross Section on fin #1 cannot currently be drawn. A defalut ARC cross section will be used
Exit

Figure 13. Sample MissileLab 3-D Sketch

MissileLab contains a simple 2-D sketch feature that is accessed via the “Sketch”
menu. The user can sketch the missile, an individual fin, or both, by using the appropriate menu
option. A sample sketch of both missile and fins is presented in Figure 14. For each finset
(when finsets are displayed), a box is displayed that shows the panel orientation and/or dihedral
(looking from the rear of the missile). As seen in Figure 14, various user controls are provided.
There is a button at the bottom of the screen that allows the user to copy the sketch to the clip-
board so that it may be pasted into any Windows application that supports Windows Meta Files.
A sample of the pasted Windows Meta File is presented in Figure 15. Also, check-box controls
allow the user to turn on and off the panel displays and the body station information on the
sketch, as well as allow the user to highlight body discontinuities and/or the Moment Reference
Point (MRP). Another control enables a text screen to display body geometry data. When
finsets are displayed, a control enables the leading edge locations to be shown.
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I3 Geometry Sketch

M=% |
Missile Length-to-Reference Diameter = 5.330
v Shovw Fin Panels
¥ Sheowwe Body Station Information
[ Show Discontinuities
| Show MRP
I Show Points
[~ Show Leading Edge Locations

/] /7
C
1 \h

3FE427. 111031
Fanels for Finset #1 Pangls for Finset #2

£ B TR
Cloge
Figure 14. Sample MissileLab Sketch
376427, 11103
Panels for Finset #1 Panels for Finset #2

Figure 15. Sample MissileLab Sketch via Meta File
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An individual finset can be displayed by using the “Sketch Fin” menu option. An
example of this sketch is shown in Figure 16. The controls described above that are appropriate
are also present on this screen. An additional check-box control is provided to set the leading
edge location to 0.0.

3 Geometry Sketch E]@-‘

i

(714, 4 050) [1.710, 4.050)

000, .000) {1,710, .000)

0.0 0.0

Panel View

Copy ta Clipboard
Close:

Figure 16. Sample MissileLab Fin Sketch
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D. Entering MissileLab Geometry in the GUI

Figure 17 presents MissileLab’s main interface screen with focus on the “Input Units”
screen. As seen in this figure, the screen is divided into three panels: the Menu Options Panel
(upper-left), the Help Topics Panel (lower-left), and the Work Area Panel (right; in this case
displaying the Input Units panel).

' wissiteLab =Jod

File Setup Sketch Help

MENU OPTIONS Project Name: Project A Caonfiguration Name: Config_001 Input Units: INCHES
=] " Set up MissileLab Project INPUT UNITS I
W Define Units / Caze ID / Comments

Define Reference Walues
Define Geometry
Define RunTime Conditions ’—Se|ect Input Units ‘

Define DATCOM-E.pfacmc Inputs: # Inches ® Feel @ (i  heters
Define APwxx-Specific Ingputs

Define MISLIMIFLR-Specific Inputs 5
Defing Multiple Runs Enter a Case ID ‘

Defiegidhase Case |00 [Config 001 -- 90 percent scale

:Iawn\ﬂéaa;mngs * AP requires a Case D
o A

Wiew Data ~Enter Comments

¥ Cuput Date and Time Stamg

[ [ ] 3 [

BLAYER = MATURAL §
XLE =23.506,24.22015,

~Locate Project-Specific Documentation
1) Find Docurnent

HELP TOPICS
Browse |

Define the case input units here. Al inputs

should be in these units unless dtherwize 2) Modify Descriptive Document Mame (9nly used in Mend)

noted. Changing the units will NOT Derename l—

automatically change data slready entered

Casze D is mandatory to run AP, Commerts 3) Add Docurment to F‘rnject

erterad will be written st the top of the

DATCOM input file. Any project-specific Add n .

documents needed should be added here. Eroloct Snscile Documents

They will be added to the Help menu, but wil Document Mame Filerame |
not be written to the M file. These
documerts will be saved inthe MLN project
file. If Output Mose Points is selected, an
output file will be written when the missile is
zketched containing the nose points. When
DATCOM is output, if the body is an S
Option 2, the nose points will be written out
here, alzo.

Control Output
’V [~ Output Nase Poirts

Figure 17. Units and Case ID Screen
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Notice that the menu options panel, located in the upper-left of the screen, is an
expandable list that guides the user through the steps required to generate a valid input deck.
Table 4 lists the contents of the menu options panel. While this is a numbered list of the
recommended data entry steps, the user may enter the data in any order, may return to any screen
at any time during the input definition process, and may save the project configuration file at any
point in the process. When a menu option is selected, the appropriate panel will be displayed in
the “Work Area” that forms the right-hand side of the screen.

Table 4. Menu Options Panel

(1) Setup MissileLab Project
Define Input Units / Case ID
2) Define Reference Values
Body References
3) Define Geometry
Body
Finsets
Protuberances
Inlets
4) Define Run Conditions
Geometry Parametrics
Flight Conditions
Deflection / Trim
Base Effects
Inlet Additive Drag
(5) Define DATCOM Specific Inputs
Prediction Method/Case Computations
Output Options
Common Block Output
(6) Define APxx Specific Inputs
Run-Time Conditions
APO5 Protuberance Inputs
(7 Define NEAR MISL3 Specific Inputs
Run-Time Conditions
Body Loads / Rotation Rates
() Define Multiple Runs
Run Manager
9) Define AeroLab Database
Configure AeroLab Database Parameters
(10)  View Warnings
DATCOM Warnings
AP Warnings
MISL3 Warnings
(11)  Export Data / Run Predictions
(12)  View Predicted Data

25



The help topics panel, located directly below the menu options panel, displays
information the user may need while entering data on the given screen. Note: Additional help
information may be accessed via the pull-down “Help” menu item located in the menu bar at the
top of the screen. From that menu, the user can access any number of previously user-defined
text documents to aid in understanding the required input fields.

The work area panel displays the fields to be completed by the user. Once the user
leaves the current work area panel, a check-mark appears by the associated panel name in the
menu options panel, indicating that the user has visited the given panel during the current
session. If the current configuration is closed and then re-opened, all check-marks are reset.

Helpful Hint:

To increase the font size in the Help Topics panel, click in the panel, hold down the
<CTRL> key, and rotate your mouse wheel.

This is a MS Windows feature and may be useful in other applications such as MS
Windows WordPad.

1. Input Units Screen

The user defines the input units (default = inches), configuration case ID
(required input for the AP codes), comments regarding the configuration (optional), and project-
specific text reference files (optional) on the “Input Units” screen shown in Figure 17. As
previously discussed in Section III.A.2, text files defined on the “Setup” screen are always
available via the “Help” menu, where as the text files that are defined on the “Input Units”
screen shown in Figure 17 are only available for the specific project where they were defined.
Additionally, whereas the text files that are defined on the initial setup screen are stored in the
MissileLab initialization file, the PDF files defined on the project screen shown in Figure 17 are
stored in the respective MissileLab project file (*.MLN).

26



2. Reference Input Screen

Figure 18 presents the Body Reference screen. Here the user is queried to enter
the characteristic reference length, area, moment reference point, and boundary-layer transition
information. For user convenience, a calculator command button is provided adjacent to the
reference area field which automatically calculates the reference area based on a circular cross-
section using the characteristic reference length as the diameter of the circle. If the user wants to
use some other reference area (e.g. wing area, area of a non-cylindrical body cross-section, and
so on), then the user simply enters the desired value in the Reference Area text box field.

*3 MissileLab ==
File Setup Sketch Help
w Project Name: Project_A Configuration Name: Confiy_001 Input Units: INCHES |
+ Set up MissileLab Project BODY REFERENC ES I
= Define Reference Values
o/ Body References Replace with Detaults (Current
+ Define Geometry Walues are Lost)
+] Define RunTime Conditions -
+1.\g) Define DATCON.-Specilic Inputs Coefficient References
+ Define APxx-Specific Inputs |v Reference Length 45
+ Define MISL3MIFLR-Specitic Inputs s
I Define Muliple Runs [~ Lateral Reference Length: _
+ Define Detabase [¥ Reference Arear 15.904
+ g Wiew Viarnings = s
+
Expart Data T
Gt Center of Gravity (CG)
[ Longitudinal Coord of Mose Tip (400 L

[~ Wertical position of CG (ZCG): on

*CG should be referenced to the origin of the geometry
coordinate system

Geometry Scale Factor

[ Geometry Scale Factor®,
B RSO | o cics o geomeny (vt coetcent erences)

Al values on the Body Reference page are
optional. If the checkbox isn't selected, DATCOM IanItS
detautt values will be used. The units for Boundary Layer Option (BLAYERY: " Turbulert 0 Matural

coefficient references and centers of gravity
are inches. Units for roughness height are

i (+ Enter the Roughness Height (ROUGH):  [0.0004 Look up Value

" Enter the Roughness Height Ratio (RHR):

Surface Roughness:

AP98/APO2 Inputs

Boundary Layer Transtion Characteristics (IRNCRIT): |T‘r’PICAL FLIGHT COMDITIONS ﬂ Derive From Datcom Inputs
APO5 Inputs
Boundary Layer Transtion Characteristics (IRNCRIT): |T‘r’PICAL FLIGHT COMDITIONS ﬂ A LA T el (T 1 90

Figure 18. Reference Screen

The majority of the MissileLab input fields are automatically mapped to the
respective locations for the various aecrodynamic prediction engines. However, as each APE has
its own unique capabilities and input requirements, MissileLab lists APE code-specific variables
separately for the user. One such example of this is shown at the bottom of Figure 18. Here, the
user must define the DATCOM boundary layer option and the APxx boundary layer transition
characteristics. In this example, the user has the option of allowing MissileLab to derive the
APxx boundary layer transition based on the specified DATCOM inputs, or alternatively the user
may select the desired AP boundary layer transition value via the pull-down selection box.
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Notice that there is a “Look-up Value” button to the right of the roughness value
entry field. Selecting this button opens the screen shown in Figure 19. Here, the user may select
the surface that he or she desires and click “OK.” When the screen closes, the selected value is
automatically entered into the roughness value field. Similarly, if the user had selected the
roughness height ratio option, and then selected the look-up value button, the screen shown in
Figure 20 would have appeared.

L -
Lookup Roughness
Surface Type Equivalent Zand Roughness (in Inches)
ierodynamically Smooth i
Polished Metal or Wood 0.00002 to 000005
Matural Sheet Metal 0.00016
Smoath Matte Paint, Carefully Applied 0.00025
Camouflage Paint, &verage Application 0.0004
Camouflage Paint, Mazs Production Spray o.ooz
Dip Galvanized Metal Surface 0.006
Matural Surface of Case Iron oo
<l [2
Ok Cancel

Figure 19. Roughness Height Selection Screen

=

Lookup Roughness
Surface Type Roughness Height Rating A
‘serodynamically Smooth ] | Wl
Paolizhied Metal or Wood Gto 26
Seals 32
Matural Sheet Metal a3
Close Tolerance Surface G3 E
Smooth Matte Paint, Carefully Applied g3
Aluminum and Titanium Structural Pads 125
Camouflage Pairt, Average Application 133
Steel Structural Parts 2a0
Camouflage Pairt, Mass Production Spray 400
Dip Galvanized Metal Surface 2000 L2
3| 1ill | >
Ok Cancel

Figure 20. Roughness Height Ratio Selection Screen

28



3.  Define Geometry Screens

The standard body geometry definition (Nose+Body+Boattail/Flare
configurations) input screen is presented in Figure 21. This panel features a number of pull-
down boxes available to the user, and these are summarized in Table 5. Here, the user may
specify the cross-sectional shape as axisymmetric (circular), elliptic, square, diamond, or
triangular. For circular and elliptic cross-section bodies, DATCOM and APxx input files are
defined as per their respective documentation. For the cases where a square, diamond, or
triangular body is defined, the APxx input deck is generated as per the APxx documentation.
However, as DATCOM and NEAR MISL3 have no special capabilities for these cross-sections,
an equivalent circular body (based on cross-sectional area) is created for the DATCOM and
MISLS3 files.

"3 MissileLab [B|[=1%)
File Setup Sketch Help
MENU OPTIONS Project Name: Froject_A Configuration Name: Config_001 Input Units: INCHEE
J] Ject_ L] g P!
+1- @) St up MissileLab Project BODY I
= Define Reference Yalues AP INPUT © - =
 Body References Cross Section Shape:|sxisymmetric = | ’—He|ght of Retating Band (HE) |  Display Geomelrio Caordinstes |
] a Define Geometry %
W/ Body Define Nose
Finzets Geometry: |

Protuberances
Inlets

+ Define RunTime Conditions pedi s 22 Mose T [poirted jv
+] Define DATCOM-Specific Inputs Radius &t Base of Mose: 295
+ Define APxx-Specific Ingputs
+ Define MISL3MIFLR-Specific Inputs
+ Define Muttiple Runs
+ Define Database
+- i Wiew Warnings

Expott Data Define CenterBody

Wiew Data Mumber of Segmerts: |4 =

Segment 1

Geometry: |C\f\inder o Const Radius j Length: [35.233

HELP TOPICS

This form iz used to build body geometry.
Right-Clicking on a column will allow removal
of that body point when using User-Defined
geometry.  *When using the User-Defined
hody type, the camber variable only applies to
DATCOM. If data is entered, it will be output
to the DATCOM file, but only versions '05 and
above will run. If no data is entered in this
row, then no Z variable will be output Define AftBody

At Type  [yane ﬂ

Figure 21. Body Geometry Screen

As seen in Figure 21, the body geometry panel is subdivided into nose, center-
body, and aft body sections. For each of these sub-panels, a geometry pull-down box is provided
that allows the user to tailor the required inputs based upon available data. For multi-segmented
bodies, as supported by both DATCOM and APxx, the user may define up to four center-body
segments (a total of six segments including the nose and boattail/flare).
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Table 5. Body Screen Pull-Down Fields

Field Choices Comments
Cross-Sectional Shape Axisymmetric ................ All APEs
Elliptical ................oo. Specific to DATCOM and APxx
Square ..........oceeiininnnnn. Specific to APxx
Diamond ..................... Specific to APxx
Triangle .........c.ocoeoeninn Specific to APxx
Inverted Triangle .......... Specific to APxx
Nose Geometry Ogive A hemisphere can be modeled as a
. Tangent Ogive, however as APxx input
Conical & ’
files are slightly different for the
Power hemispherical case it is recommended
that the HEMISPHERE option be used
Haack . . )
when modeling a hemispherical nose.
Karman Secant Ogive and User Defined options
Hemisphere force DATCOM into Axibod Option 2

Secant Ogive

mode.

User Defined
Nose Tip Geometry Pointed The corresponding length for all nose
tip geometries is the physical length of
Blunted the nose (after blunting or truncating).
Truncated
Number of Body Segments 1to4 Any value other than 1 forces
DATCOM into Axibod Option 2 mode.
Center Body Geometry Cylinder User Defined options force DATCOM
Cone — known radius into Axibod Option 2 mode.
Cone — known half-angle
User Defined
Aft Body Geometry None User Defined options force DATCOM
. into Axibod Option 2 mode.
Tangent Ogive

Cone — known radius
Cone — known half-angle

User Defined
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For cases where the body cannot be modeled by a simple nose+body+aft section,
MissileLab allows the user to enter body point pairs, X & R (longitudinal ‘X’ station and radial
‘R’ station). For those familiar with Missile DATCOM this would be the “Axibod Option 2”
input method, and for those familiar with AP this corresponds to the “Other” nose and body
input method. Figure 22 presents two examples of this screen.

The 2006 version of Missile DATCOM includes the capability to predict
aerodynamic trends of a cambered (or bent) body at zero roll angle. This new DATCOM
capability introduced a new “Z” input variable as part of the Axibod Option 2 “X” and “R”
variables. MissileLab allows for this variable using the “Camber” field shown in Figure 22.

From this screen it is seen that some of the user-defined body point cells are
colored yellow, while one is colored white. Yellow-shaded cells indicate points that do not have
a continuous slope. In Missile DATCOM, these points would have the DISCON namelist
variable set to a value of 1. The discontinuity slope flag may be toggled on and off by “left-
clicking” on the point number, then “right-clicking.” When this is done, a “pop-up” screen will
appear that will allow the user to (1) remove the current point, (2) insert a point before the
current point, or (3) toggle the discontinuity flag of the current point

Each section may have up to 10 pairs of points. This limitation is imposed for
compatibility with the AP prediction codes. Up to six sections (one nose, four centerbody, and
one aft body) may be entered. As this can lead to 60 discrete body points, and as DATCOM
allows for a maximum of 50 body points, points over 50 will disable Missile DATCOM from
running. It is also noted that the distribution of points in the various sections effects only the AP
input files. It is also noted that discrete “steps” are NOT allowed by MissileLab as none of the
APE are designed to account for forward/rearward facing steps along the body. Additionally, the
user should avoid entering points that will produce “very steep slopes” along the body.

Figure 23 presents the body points display window. This screen is for point
“inspection” alone and has no functionality other than allowing the user to view all the points in
all the sections “in order.” This screen will open automatically when more complex or user-
defined geometry is defined. It can also be displayed using the “Display Geometric
Coordinates” button near the top right of the panel.
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File Setup Sketch Help

MENU OPTIONS

Set up MissieLab Project
3 Define Reference Values

1 ig) Define Geometry

- Body

Fnssts

Protuberances

nlete

Define RunTime Condtions.

Define DATCOM. Specific Inputs
Define APxc-Specific Inputs

Define MISL3M3FLR-Spesific Inputs
Define Hultpls Runs

Define Databass

View Warnings

Export Data

View Data

H-E-3-E-E-E-E

[This form is used to build body geometry.
Right-Clicking on a column wil allow removal
of that body point when using User-Defined
geometry.  *When using the User-Defined
body type, the camber variable only applies to
DATCOM. If data is entered, it will be output
|to the DATCOM file, but only versions "05 and
above will run. If no data is entered in this
row, then no Z variable will be output.

Setup Sketch Help

HELP TOPICS

Project Name: GBU12_Paveway Configuration Name: GBU12_MLU for005  Input Units: INCHES

Display Geometric Coordinates
Sketch Body

Cross Section Slqlai|Ax'symmetric | rl‘;::mm (HE): ‘

- Define Nose

Geometry: ||SER-DEFINED
= | Number of Points: 4 4
Ptz| P

Pt P4
Longi Posit 0]0.8] 11.77] 201
Radius ofo.] o8] 4
Camber Variable®
- Define CenterBody

Humber of Segments: [ =

Segment 1

Geometry: [omer =Yellow Columns represent Discontinuities. Right click on a column to designate a discontinuty.
— | Number of Points: 4 4
Ptz

Pt1 Pt3 | Pt4
L Posili §0.1)75.9[ 101.7] 131.32
Radius 4[5.25| 485 4.65
Camber Variable*

~Define AftBod
ARTYPE. [Mone =

(a)

MENU OPTIONS

= ) Setup MissikeLab Project |
+ Define Units / Case ID/ Comme ||
= (J Define Reference Valuss
+/ Body References
£ i) Define Geometry
+/ Body
o Finsets
Protuberances
Inkets
Define RunTime Conditions
+/ Geometry Parametrics
ing Flight Condtions
Deflections / Trim

o/ Base Effects
Inlet Additive Drag
Define DATCOM-Specific Inputs
Define APxx-Specific Inputs
Define MISL3/M3FLR-Specific Input
Define Multiple Runs
Define Database

i e |

& -

[This form is used to build body geometry.
Right_Clicking on a column will allow removal
of that body point when using User-Defined
geometry. *When using the User-Defined
body type, the camber variable only applies to
DATCOM. If data is entered, it will be output
[to the DATCOM file, but only versions '05 and
above will run. If no data is entered in this
row, then no Z variable will be output.

HELPTOPICS

AP INPUT-
Height of Ratating Band (HB): |

Cross Section Shape:| axisymmetric

‘ Display Geometric Coordinates

& Sketch Body

~ Define Nose

Geometry:  ||SER-DEFINED
- | Humber of Points: 10 4
Pi2

PHt 3 | |Ps |pe [P pe_ |po [P
Longt Fosition 0| 0.4444| 0.8888| 1.3333| 1.7778| 2.2222| 266667) 3.1111| 3556 4
Radius 0| 0.1111] 02222[ 0.3333| 0.4444| 0.5556] 0.6667| 07778 08883 1
Camber Variable®
- Define CenterBody
Number of Segments: [ 5
Segment 1 T Segment 2 T Segment 3 T Segment4

Geometry: l—_lm"e’ *Yellow Columns represent Discontinuities. Right click on a column to designate a discontinulty.
- | Number of Points: 10+
Ptz

Pt1 Pt3 [Pt4 [Pts |Pt6 |Pi7 |Pt& |Pt9 |PH1O
L itudinal Position 16.4|16.8|17.2[17.6| 18/18.4/18.8/19.2{196] 20|

Radius 2.55| 2.6|265] 27]275] 28[285] 28[295] 3]

Camber Variable®
- Define AftBody

ARTYDS [other =1

- | Number of Points: 10 4

Pt |Pt2 |Pt3 |Pt4 |PS |PS |Pt7 |Pte [Pt |PHO

Longi Fostion  |202|20.4|208|208] 21[212[21.4]216|218] 22
Radius 3.05] 34[3.15] 32[3.25] 3.3[3.35] 3.4[345] 35
Camber Variable®

(b)

Figure 22. User-Defined Body Input Screen
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& Body Points

Pl |Pt2 Pt3 Pid Pt5 P15 P7 Pte P9 PHO (P11 |PH2 | PH3 | Pt14 | PHS [ PH6 | P17 (PH8 | P19 | PE20 | Pi21 | PE22 | P23 | Pt24 | Pt
Nost|Nose [MNose |Mose |[Nose |Nose |MNose Mose |Mose |Mose|Mid [Mid |Mid |Mid [Mid |Mid |Mid (Mid |Mid |Mid [Mid |Mid |Mid |Mid |Mi
L itudinal Position 0.00| 0.4444| 0.8889| 1.3333| 1.7778| 2.2222| 2.66667| 3.1111| 3.556| 4.00| 4.40( 4.80( 5.20| 5.60| 6.00| 6.40| 6.80| 7.20| 7.60| 8.00| 8.40| 8.80| 9.20( 85.60{ 11

Radius 0.00| 0.1111]| 0.2222| 0.3333| 0.4444| 0.5556| 0.6867| 0.7778) 0.888%| 1.00] 1.05) 1.10| 1.15) 1.20{ 1.25( 1.30| 1.35[ 1.40| 1.45| 1.50| 1.55| 1.60| 1.865| 1.70
Camber Variable

¢

Figure 23. User-Defined Body Points Screen

Below the “Display Geometric Coordinates” button, there is a “Sketch Body”

button. This will display the same sketch as the “Sketch Missile Only” menu option described in
Section C.

Figure 24 presents the fin geometry input screen. Up to four fin sets may be
specified using the pull-down box at the top of the screen. If more than two fin sets are
specified, the user must specify on the Geometry Parametrics Screen which TWO fin sets are to
be run for the APxx APEs. If more than three fins are specified, the user must specify on the
Geometry Parametrics Screen which THREE fin sets are to be run NEAR MISL3 APE. The user
can “turn off” any combination of fins on the Geometry Parametrics screen. This capability will
be discussed in greater detail in Section III1.D.4. The current fin set can be sketched using the
“Sketch Fin” button at the top right corner of the panel. This displays the same sketch as the
“Sketch Fin” menu option described in Section C.

As seen in Figure 24, the fin geometry variables follow the DATCOM namelist
inputs and allow for multi-segmented lifting surfaces. As this feature is not supported by APxx,
routines have been added to MissileLab that create an equivalent single-segment wing panel
[12]. Regardless of the number of segments in the wing panel, a command button is provided
that allows the user to view the wing geometry as it would be entered from the APxx GUI, as
shown in Figure 25. The user cannot change the values shown on this page. If the user feels
these values are incorrect, then the values must be changed on the main fin set page. The
“Sketch Fin Planform” button will show the defined fin (denoted as DATCOM Fin) beside the
equivalent APxx fin in a window that is similar to the sketch windows described in Section C.
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"3 MissileLab

Fle Setup Sketch Help

MENU QPTIONS
[ Set up MissileLab Project
=l Define Reterence Valugs

. o/ Buody References
= e Defing Geaometry
i Leag Body
o/ Finsets
Protuberances
Inlets:
Define RunTime Conditions
Defing DATCOM-Specific Inputs
Defing APxx-Specific Inputs

[+1- i) Define MSLIMIFLR-Specific Inputs
E!- Define Multiple Runs
[+1- ) Define Database
- i) View Warnings
Escport Dat=
View Deta

LP TOPICS

This form i used to build fin geometry. Right-
Clicking on & column will allov remowal of that
column. The minumum numier of Span
locations is two and the maximum is 10, The
minimum number of User condinates is 2 and
the maximum is 50. Hinge line longtudins!
position should be referenced to the origin of
the geometry coordinate system. Hinge line
information is only used when running
Deflections. The finset numbers do nat
necessarily reflect the DATCOM Finset
numbers. When output, they will alvweays be
orcered Forward to Aft. If not entered,
Ziovwver, LmaxLower, and LFlstLower will
detautt tn the Lipper values

Project Name: Project_4&

Mumber of Finsets: |2 =

Finset1 1

Finzet 2

Copy Finset # l__I, oK

~Define Fin

" Define by Leading Edge Locations

Airfall Section Type: [yacs «

Humber of Spanwise Stations: 2 +

* Defing by Sween Andle

Stal [ Eta2
Semi-Span 0.00 4.05
Chord Length 1.71| 099585
Ratio of Flap Chord to Fin Chord
Swweep Angle 10.00
Suyeep at LE (0.0) or TE (1.0) 0.00
MACA

MNACA Series! B Seras

HACA-1-6-  Lezanin

Distance to Root Chord Leading Edge: |23 505

igvy AP Inputs for This Fin
*iewy Fin Descrigtion
Sketch Fin
“Wignv Fin Planform alues

’—anx Inputs

Root Trailing Edge Radius: Titr Trailing Edge Radius:

~Define Panels

_I lNumber of Panels: 4 ll

Panell [Panel? |Panel3 |Paneld
Oriertation ) S0 180 270
Cihedral

’—Deﬁne Hinge Line

Longtudinal Position © Skevw &ngle:

Figure 24. Fin Geometry Screen
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& Fin Geometry

View AP Panel Geometry

Dimension: Inches

Data =hown on thiz page igneres the number of

Section Type: Biconwvex panels. The number of panels allowed in AP, as
well as their orientation, i= dependent on the
Leading edge sweep angle: Im— version number and whether the finset iz used

for control. Before exporting, the AP Warnings

TresEr @5 page should be viewed for compatability.

~Root ~Tip

Chord Length: 171 Chord Length: Iu_99555
Thickness: 0.0855

Leading edge radius: 0.00

Trailing edge radiuzs: 0.00

Distance to the leading edge: |23 505999

~ Discontinuities

Distance from the leading edge to the first dizcontinuity downstream at the root chord: I

Distance from the trailing edge to the first dizcontinuity upstream at the root chord: I

NOTE: MissileLab may default the Trailing Edge Radius at the root and tip chord to 0.0

Sketch Fin Planform |

Figure 25. AP Panel Geometry Screen
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The protuberance geometry input screen is presented in Figure 26. Protuberance
geometry, as specified on this screen, is specific to Missile DATCOM and has no bearing on the
input deck generated for APxx or NEAR MISL3. Protuberance inputs for AP0OS are entered later
under the “APxx Specific Inputs” which will be discussed in Section III.D.6.

W MissileLab
Fie Setup sketch Help

MENU CPTIONS
s S=tup MissieLab Project F e ———

Define Reference Values
Define Geometry
Body

Finsets & %1 der,

~HORIZONTAL CYLINDER - Protuberance # 1

- Protuberances Protubsrance #2: Horizontal Cylinder Number of Cylinders Around the Body: |2
Inlets: £

[#-ig Define RunTime Conditions o idant
(-] Define DATCOM-Specific Inputs Longitudinal Distance from Nose [ea.082
[ Define APxx-Specific Inputs
- Define MISL3/M3FLR-Specific Inputs £ * =
514 Define Mutiple Runs Eyindey y
[+-4g)) Define Database

Vertical Offset: Width: Height: Length:
i3] View Warnings I‘ I‘I = = I‘I S 0ot IZD

Export Data
View Dat
e et Velosity
Flaw 5
‘Iw‘m—h E)IHEIQ'“
Length

HELP TOPICS

\Add protuberances for Datcom only. All
location and dimension inputs should be input
in inches. Fairings must have a vertical offset
jof 0. All other vertical offsets are defined as
ithe perpendicular distance from the missile
mold line to the bottom of the protuberance
member. Data can be copied from one
protuberance to ancther using the Cut and
Paste buttons. This will NOT copy to the
\Windows Clipboard

Figure 26. Protuberance Geometry Input Screen
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When the user clicks on the “Add Protuberance” button, the screen shown in
Figure 27 appears. The user then selects the type of protuberance that most closely matches the
actual geometry and clicks on “OK.” This adds the protuberance type to the protuberance
screen, and the actual geometry is then entered. Currently, the MissileLab sketcher does not
support sketching protuberances.

ui, Select Protuberance Type

" Wertical Circular Cylinder

(™ Streamline Half Bodiez [Fairing]

" Launch Shoe

" Launch Lug

" Block

|\ &|[p 053

Cahcel

oK
(&= ]

Figure 27. Protuberance Type Selection Screen

All or specific protuberance geometry can be turned on and off under the
“Geometry Parametrics” screen which will be discussed further in Section I11.D.4.
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The inlet geometry input screen is presented in Figure 28. Inlet geometry as
specified on this screen is specific to Missile DATCOM and has no bearing on the input deck
generated for APxx or NEAR MISL3. Currently, the MissileLab sketcher does not support

sketching inlets.

Inlet geometry can be turned on and off under the “Geometry Parametrics” screen
which will be discussed further in Section I11.D 4.

® MissileLab

MENU OPTIONS

‘Set up MissileLab Project
Define Reference Values
Define Geometry

Body

Finsets

Protuberances

Inlets.
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Define DATCOM-Specific Inputs

&) Define APxx-Specific Inputs

Define MISLI/M3FLR-Specific Inputs
Define Multiple Runs
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View Warnings

HELP TOPICS
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INLETS

Top Vertical Center
&
0 ceg
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Front View
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Figure 28. Inlet Geometry Input Screen
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4. Define Run-Time Conditions Screens

The “Run-Time Conditions” screens control body-build-up runs, flight conditions
such as Mach number, Angle-of-Attack (AoA), fin deflections, power-on/power-off base drag
affects, and inlet-drag affects.

Control over APE geometry files is provided via the Geometry Parametrics
screen shown in Figure 29. This screen allows the user to turn on/off fins to conduct body build-
up analysis; in the case of Missile DATCOM inlets and protuberances may be turned on or off;
and in the case of APxx the body may be turned off to allow for wing-alone calculations.
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Figure 29. Geometry Parametrics Screen

In addition to turning specific fin sets on and off, the user should specify if the
given fin set is to be used for control. As both Missile DATCOM and NEAR MISL3 allow for
dual control, all fins sets may be specified as “Used for Control” for these codes. However, as
APxx does not allow for dual control, selecting a given fin set for control automatically sets the
other fin set for “Used for Stability.”

If fin deflections are to be entered in the “Deflections/Trim” screen that will be
discussed later in this section, then one of the fin sets must be selected for control.
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Flight conditions, such as Mach number, altitude, AoA, and roll angle are entered
into MissileLab using the flight conditions input screen shown in Figure 30. The user has
several ways to enter the desired velocity conditions as shown in Table 6. As APxx and NEAR
MISL3 require Mach number and Reynolds number as the input, these values are calculated by
MissileLab using an atmosphere model if anything other than Mach and Reynolds number are
entered.
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axis angle of attack and sideslip are defined.
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&1l angles should be input in Degrees:

Aerodynamic Angles

" Sideslip Angle:
" Aerodynamic Roll Angle:

&+ Heither

Figure 30. Flight Conditions Input Screen

Table 6. Body Screen Pull-Down Fields

MissileLab DATCOM APxx NEAR MISL3

Mach & As entered Mach & Rn calculated using a Mach & Rn calculated using a
Altitude standard Atmosphere model standard Atmosphere model
Mach & Rn As entered As entered As entered

Mach, Pressure | As entered Mach & Rn calculated using a Mach & Rn calculated using a
& Temperature standard Atmosphere model standard Atmosphere model
Velocity, As entered Mach & Rn calculated using a Mach & Rn calculated using a
Altitude standard Atmosphere model standard Atmosphere model
Velocity, As entered Mach & Rn calculated using a Mach & Rn calculated using a
Pressure & standard Atmosphere model standard Atmosphere model
Temperature
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Up to 20 Mach numbers and up to 20 AoAs may be entered for a given case.
Also, the user may specify a Side-slip angle or an Aerodynamic roll angle, which are exported
to DATCOM and MISL3 but are not exported to APxx as AP only supports roll angles of 0 and
45 degrees. If the user wishes to export $=45 data from APxx, then this is specified under the
“APxx Specific Inputs” discussed in Section I11.D.6.

Canard/Wing/Fin control deflection inputs are specified in the “Deflection / Trim
Conditions” screen presented in Figure 31. As noted previously, for these fields to be active, the
user must have selected a fin set for control on the “Geometry Parametrics” screen (Fig. 29).
Notice also the two styles for inputting control deflections. The first is per panel as used for
DATCOM and NEAR MISL3, and the second is for an equivalent fin deflection angle as used in
the APxx codes.

=3 MissileLab Jo&d
File Setup Sketch Help
MENU CPTIONS Project Name: Project_A Configuration Name: Config_001 Input Units: [NCHES J
+ St up WissieLab Project DEFLECTIONS / TRIM CONDITIONS |
&3 Define Reference Yalues
03 Detine Geometry
= Define RunTime Conditions
/" Geometry Parametrics
' Flight Conditions Datcom Inputs
& Deflections / Trim Select Deflections or Trimmed Flight
Base Effects
Inlet Adcitive Drag & Run Fin Deflections " Run Trimmed Flight " Run Meither
+ Define DATCOM-Specific Inputs
* Define APxx-Specific Inputs Fin Deflections
3 Define MISLIMIFLR-Specific Inputs
53 Detine Mutiple Runs
&3 Define Catabase Deflection Angles:
P i W
5 v ngs) |PaneH ‘Panal2 |Pane\3 |Panel4 ‘
Saporti ol Finset humker 2| o 1o o
View Deta i
* hote: & positive deflection angle produces a negative body axis roling moment =t zero angle of attack.
HELP TOPICS T
For DATCOM, & positive deflection angle
lproduces a negative hody axis roling momert
t zero angle of attack.
2
*Positive Deflections are Depicted
AP Inputs
Equivalent Deflection
Finset 2
" Mo Deflections &+ Single Deflection
Ecuivalert Pitch Deflection:  [10

Figure 31. Control Deflections Input Screen

MissileLab and DATCOM define positive fin panel deflection angles such
that positive fin deflection angles produce a negative (or counterclockwise) rolling moment.

NEAR MISL3 defines positive fin panel deflections so that they produce a
positive normal force. Therefore, when MissileLab is writing the NEAR MISL3 input file,
MissileLab will change the SIGN of the fins on the "left side" (i.e. 180 < phi <360) of the
missile to conform to the NEAR MISL3 fin deflection standard.
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APxx expects an equivalent fin deflection angle that will produce an in-plane
pitch maneuver. Positive equivalent fin deflection angles in AP produce a positive normal
force increment at zero AoA for both canard controlled and tail controlled configurations.
Therefore, assuming that canards are forward of the MRP and the tails are aft of the MRP, then
positive canard deflections in AP produce positive (nose up) pitching moments, and positive tail
deflections in AP produce negative (nose down) pitching moments.

Base drag effect information is entered via the panel presented in Figure 32, and
Inlet Additive Drag information is entered via the panel presented in Figure 33.

™3 MissileLab M=%

Fle Setup Sketch Help

MENU OPTIONS Project Name: Project_A Configuration Name: Config_001 Input Units: INCHES J
St up MissieLab Froject BASE DRAG I
Define Reference Yalues

Define Geometry

T[]

Define RunTime Conditions

/ Geomelry Parametrics Simple Base Drag
w# Flight Condttions
& Deflections £ Trim (" ZeroBase Drag

' Dase Eftects

Gt B Brag ¢ Full Base Drag (Nozzls Diameter = 0.0)

3 Define DATCOM-Specific Inputs = Define hiozzle Diameter (DEXTT; [2.25

Q) st AP e inputh pelteiazz Bibameter (ol

0 Define MISLAMIFLR-Specific Inputs AP93 INPUTS

+/- 4} Define Multiple Runs Bieral =

i+ () Define Database

g View Warnings Chamber | Fresstraam Pressure Ratio (FC) Specific heat ratio of exhaust gases (GAM) —
i"‘;’;’t;?;a Mozzle Exit Area to Throat Area Retio ¢AJy. | Mozzie Exit Plane to Body Base Distance Divided by Reference iWidth (X0

AP02/AP0O5 INPUTS

Wodifisd Brazze v
HELP TOPICS Mozzle Exit Plane to Body Base Distance Divided by Reference Width (<) Exhaust Gases Specific Hest Ratio (GAMS

Modified Erazzel Method Flag (NPAFALGY [ = Chamber { Freestream Pressure Ratio (PCOPIX
Use this form to configure base drag for

DATCOM and AP prediction codes. The Thrust

\Zero Base Dragy Option for DATCOM cannot
be prodused inthe AP codss. Bass plume
interaction for DATCOM can also be
configured here.

Base Plume Interaction (DATCOM Only)

Jw Run Plume Calculstions:

Nozzle Exit Angle:

Mach=03 [Mach=04 |Mach=05 [Mach=0& |Mach=07

Jet Mach Number at Nozzle Exit for each Mach Number
Jet Freestream Static Pressure for each Mach Number
Jet Freestream Static Temperature for each Mach Number

[l [»]

Figure 32. Power-on/Power-off Base Drag Input Screen
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Figure 33. Inlet Additive Drag Input Screen
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5. Define DATCOM Specific Inputs Screens

The “DATCOM Specific Inputs” screens control various DATCOM cards such
as SOSE, HYPERS, PART, BUILD, DAMP, SPIN, and so on. As these control cards should be
familiar to any experienced DATCOM user, nothing else will be said about them here other than
to show the various screens (Figs. 34 and 35). If additional information is required, please refer
to the DATCOM user’s manual.

The screen shown in Figure 36 provides controls for “WRITING” and
“DUMPING” array data from older versions of Missile DATCOM (version 9/02 and earlier).
This functionality has been deleted from DATCOM 1/06 and later versions of the code.

ETTT o A |

File Setup Skekch Help
MENU OPTIONS
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B0

Select appropriste options for Datcom.

Figure 34. DATCOM Prediction Methods Screen
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Figure 35. DATCOM Output Options Screen
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Figure 36. DATCOM Common Block Output Screen
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6. Define AP-xx Specific Inputs Screens

The “AP-xx Specific Inputs” screens control various AP-xx control cards such as
ISPIN, IPRINT, ALIMIT, ALIMS, smoothing, and so on. As these control cards should be
familiar to any experienced AP user, nothing else will be said about them here other than to
show the screen in Figure 37. If additional information is required, please refer to the AP user’s
manual.
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Figure 37. APxx Specific Run-Time Conditions Screen
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The APOS protuberance screen is presented in Figure 38. Again, the user is
referred to the APOS5 manual for more information. However, there is one subtle point that is not
covered in the APO5 manual that will be briefly discussed below.

*3 MissileLab =<
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Figure 38. AP05 Specific Protuberance Input Screen

MissileLab does NOT automatically populate the Mach array for the AP05
protuberance screen, as the inputs do not have to correspond to the Mach numbers input under
the flight conditions input screen.

APOS allows the user to input in any number of Mach numbers and corresponding
protuberance data. APO5 (i.e. APOSFOR.EXE) then interpolates the protuberance data given the
input flight condition Mach number. For flight condition Mach numbers that are outside the
input protuberance Mach numbers, AP uses the nearest set of protuberance data. For example,
suppose you put in perturbation inputs at Mach 2.3 and 4.6 as was done in the AP05 User’s
Guide. You then ran Mach numbers of 1.0, 2.3, 3.5, 4.6, and 7.0. AP0O5 would use the
protuberance data defined for Mach 2.3 for flight conditions of Mach 1.0 and 2.3. For the flight
condition of 3.5, AP05 would interpolate between the 2.3 and 4.6 protuberance data, and for the
flight conditions of 4.6 and 7.0, AP05 would use the protuberance data defined at Mach 4.6.
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7. Define MISL3 Specific Inputs Screens

The “MISL3/M3FLR Specific Inputs” screens presented in Figure 39 and Figure
40 control various NEAR MISL3 control cards such as body rotation rates, body loads, various
output options and so on. These control cards should be familiar to any experienced NEAR
MISL3 user. If additional information is required, please refer to the NEAR MISL3 user’s
manual.
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Figure 39. NEAR MISL3 Specific Run-Time Input Screen
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Figure 40. NEAR MISL3 Body Loads Input Screen
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8. Define Multiple Runs Screen

The “Multiple Runs” case manager screen is presented in Figure 41. In designing
this screen and functionality, the question that must be addressed is: “what do we allow the user
to change for a specific project configuration file”? Using the guidelines set out in Section I, it
was decided that for a given configuration, the user should have control over (1) body build-up,
(2) flight conditions, (3) control deflections, (4) power-on/power-off base drag, and (5) inlet
drag. If, for example, the MissileLab user needs to change the wing geometry, this should be
done by making a copy of the MissileLab geometry file (*.MNL) and then modifying the wing in
that file. If, however, the MissileLab user wants to make various control deflection runs (for the
given airframe geometry), then that will be handled by the case manager as shown in Figure 41.
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Figure 41. Multiple Run Case Manager Screen

Once the baseline geometry is defined, the user may add multiple cases, select
what will change for that case, and then enter the new data. When additional cases are defined,
MissileLab LOCKS the baseline geometry to prevent the user from inadvertently modifying the
baseline data. When this occurs a red “KEY” command button appears in the upper left of each
screen. Clicking on this button will unlock the screen and allow the user to modify the baseline
configuration data.
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9. Define AeroLab Database Parameters Screen

To facilitate comparison of predicted data to wind tunnel test results,
functionality has been incorporated to have MissileLab automatically generate an AeroLab
database. The AeroLab database interface screen is presented in Figure 42. On this screen, the
user must specify the 6-character alphanumeric database name, a configuration name, and
“database run numbers.”

Additional information on AeroLab may be found in Reference [9].
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Figure 42. AeroLab Database Management Screen
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10. View Warnings Screens

An attempt has been made to identify as many “problems” as possible before the
specific APE input files are generated. MissileLab generates two types of warnings: CRITICAL
ERROR and NONCRITICAL WARNING. If MissileLab identifies a critical error for a given
APE, that code is disabled and can not be selected on the “Export Data” screen. MissileLab will
allow the user to run APEs with noncritical warnings, but the user should review all warnings.

For example, some APEs allow for eight fins, while others do not. So if the
airframe geometry is defined with eight wings/fins, then MissileLab identifies this as a
CRITICAL ERROR for the codes that will not run eight-fin panels. An example of a noncritical
warning would be if the user defined an airfoil section with a NACA airfoil. APxx does not have
NACA airfoil capability, so MissileLab substitutes a bi-convex fin section when it writes the
APxx input file.

Figures 43 through 45 present sample warning pages for a given airframe
geometry. Table 7 presents a list of the major warnings and errors as currently defined in
MissileLab Version 5 3.

=1 MissileLab =1

File Setup Sketch Help

MENU OPTIONS Project Name: Project_A Configuration Name: B27 +W11+T7 Input Units: INCHES
et up MissieL b Project DATCOM INFORMATION / WARNINGS
Define Reference Values
Define Geometry DATCOM
Diefine RunTime Conditions
Define DATCOM-Specific Inputs
Define AP:xx-Specific Inputs
Define MISL3MIFLRE-Specific Inputs:
Define Mutinle Runs
Define Databaze
Wigw VWarnings
W DATCOM Yyarnings
o/ AP Warnings
v MELIMIFLR Warnings

Expoart Data
Wiew Data

Figure 43. DATCOM Warning Screen
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Elle Setup Sketch Help

MENU GPTIO
Set up MissileLab Project DATCOM INFORMATION / WARNINGS

Define Reference Yalues

Define Geometry

Define RunTime Concitions

Define DATCOM-Specific nputs MNOMNCRITICAL WWARNMNG: Applies to Al Yersions. & NACA or USER type airfoll has been defined for finset #1. This will be converted to & biconvex
airtoil with & 025 thickness ta chord ratio

MONCRITICAL WARMNG: Applies to &1 Versions. A NACA or USER type airfoil has been defined for finset #2. This will be converted to a hiconvex
DeTinelMISt 3 M, CRSpecticinouts, eirfoil with a 025 thickness to chord retio

Define Multiple Runs CRITICAL ERROR: Applies to ersion 95. 8 Panels were defined for finset#!. This number of panels is not allowed in APSSE.

Define Database CRITICAL ERROR: Applies to Al Versions . 4 Panels were defined for finset#2, in & +-configuration(IPHIRD = 1) Howeever, the panels were not
Wigw Warnings configured in & +

W DATCOM Warnings |

o AP Wiarnings

W MISL3MIFLR Warnings

Export Data

Wigw Data

Define APxx-Specific nputs

Figure 44. AP Warning Screen
T T S W I=T > |

Elle Setup Sketch Help
MENU OPTIONS
W st up issiel ab Project DATCOM INFORMATION /' WARNINGS

Define Reference Values
Defing Geometry

Define RunTime Concitions
Define DATCOM-Specific Inputs
Define APxx-Specific Inputs
Define MISL3M3FLR-Specific Inputs
Define Multiple Runs

Define Database

Wiew Warmings

W DATCOM Warnings

W AP Warnings

' MISL3MIFLR Warnings
Expiort Data

Wiew Data

CRITICAL ERROR: Applies to Al Versions. 8 Panels were defined for finset#1. Only 4 panels are allovwed
CRITICAL ERROR: Applies to M3FLR. Entered panel orientation for finset¥ 2 is not allovved. There is no finset orientation angle in M3FLE.

Figure 45. NEAR Warning Screen

53



Table 7. MissileLab Warning and Error List

APE Level Message

Invalid Mach number

Reynolds number too small or zero

All Critical Temperature/Pressure values have not been set
(and various other house-keeping checks to make sure that what the user
indicated he was going to enter is in a valid range of what is expected)
All Critical The power series nose exponent value is too low. A solution can't be
determined. (Applies to TRUNCATED Power Nose)
All Critical The power series nose solution can not be obtained (tangency point is <
0). (Applies to BLUNTED Power Nose)
All Critical There is a Vertjcal st.ep in the body coordinates.. (Applies to DATCOM
AXIBOD Option 2 input)
.. There is an invalid AoA. If the value is at the end, it will be dropped
All Critical . . L .
and raise a warning. Otherwise, it is a Critical Error.
All Critical There is an AoA that is repeated.
DATCOM Warning There are no discontinuities defined.

Z points (cambered body) have been defined. Versions of DATCOM

DATCOM Warning prior to March 2005 will not run.

DATCOM Critical There are too many body points defined (maximum = 50)
DATCOM Critical Not Enough AoAs Error
DATCOM Critical Invalid NACA Number (could signify user-error).
APxx Warning ;l;l;;r: are not enough nose, midbody, or aft segment points to export to
APxx Warning Z points (.cambered body) have been defined. These values will not be
exported in any way to AP codes.
APxx Warning A NACA or USER type airfoil has been defined for finset n. This will
be converted to a biconvex airfoil with a 0.025 thickness to chord ratio.
Too many finsets have been defined. Apxx only allows two sets. The
APxx Warning two that are selected on the Geometry Parametrics page will be
exported.
. Panels were defined for finset n are not evenly distributed around the
APxx Warning body.
Finset has more than 4 Panels and is being used for control. (according
APxx Warning to the AP0O5 GUI this is not allowed, but the AP05 GUI does allow this
case to run as does MissileLab.)
. Finset n has dihedral associated with it. This dihedral will not be used
APxx Warning in APxx.
APxx Critical The body has been defined as non-circular and there are more than 1
Midbody segments. This is not allowed in AP.
o The body has been defined as non-circular and the Midbody segment is
APxx Critical

not a constant-radius segment. This is not allowed in AP.

APxx Critical Finsets are not oriented as designated by IPHIRD.

NEAR Warnin There are more than 10 mach numbers defined. M3FLR and MISL3
g will use the first 10.

There is an Ogive defined for the Aft body segment. This is not allowed

NEAR Warning in MISL3 and M3FLR. It will be converted to a conic segment.
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Table 7.

MissileLab Warning and Error List (Cont.)

Too many finsets have been defined. MISL3/M3FLR only allow three

NEAR Warning sets. The three that are selected on the Geometry Parametrics page will

be exported.
. Finset n has dihedral associated with it. This dihedral will not be used

NEAR Warning in MISL3 or M3FLR,

NEAR Warning Too many points aft of nose. MissileLab will use the end points of each
segment.

NEAR Warning User or NACA airfoil defined. This will be converted to a double-
wedge airfoil.

NEAR Critical No body defined. MISL3 and M3FLR must have a body.

NEAR Critical No AoAs defined. MISL3 and M3FLR must have at least 1 AoA.

NEAR Critical Blunted/Truncated nose for HAACK or Karman nose. This is not
allowed in MISL3 and M3FLR.

NEAR Critical First body segment aft of the nose is not a cylinder.

NEAR Critical No discontinuities on the nose.

NEAR Critical Nonuniform flow Field Flag was set, but the additional files needed
were not designated.

NEAR Critical Too many finset panels or invalid orientations

NEAR Critical Flap to Fin chord ratio defined for finset.

NEAR Critical Finset n is a forward-swept fin. This is not allowed in MISL3 and

M3FLR.
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11. Export Data Screen

Figure 46 presents the “Export Data” screen. Here, the user selects the desired
prediction code(s) to be executed. As shown in the figure, if MissileLab identifies a critical error
in the geometry input for a specific APE, then that code is disabled for the current case. The
warnings page discussed previously lists the critical errors and warning messages. The user
should always view the warnings page, even if no critical errors are noted.

"3 MissileLab

M1} ]

File Setup Skekch Help

MENU CPTIONS

Project Name: Project_A

Configuration Name: B27 1 1+T7-PlusTail

Input Units: INCHES

+- @ 5ot up MissileLab Praject EXPORT DATA / RUN PREDICTION CODES I
+ Cefine Reference Yalues
4] Define Geometry = T
0P Define RunTime Condtions Select Exported Files Select Prediction Codes
g Pefine D TCoMSpecifi Mauts Export File Type | Exported File Name Available Execuiables
T2 LefinedRocspesic nouts: Wissile Lab Project File B27 411 +T7-PlusTail MLN m-2005-08-28-CYFex
+] Define MISL3MIFLR-Specific Inputs
414 Define Multnle Runs Missile Datcom Input File (FORDOS.cat) BT+ 1 +T7-PlusTail Run0001 MOC ap05tor exe
APIS It File (TAPES) B27+%11 +T7-PlusTail Run0001 AP3E inp [ aPozFor EXE
+ Define Database
41l View Warnings [J4P02 Input File (AR & GEOM) BT #A 1+T7-PlusTall Run000n AP02 geo /B27i1+174| || | ] APasror.exe
Export Deta APOS Input File (AIR & GEOM) B27+W11+T7-PlusTall Run0001 AP05 geo (B27011+77f| | | CIMSLs exe
\Vigw Data CIMEFLR Input File (input ing) B27 11 +T7-PlusTail Run0001 M3FLR inp
CIMISLS Input File (inputing) BT 11 +T7-PlusTail Run0001 MISL3.inp
<] m J [ sl m | [
Select Al Change Base Filenams ‘ Select &ll I Clear All

Export Data and Run Prediction Codes
v wiew Input Files
v Wiew Output Files
[ Create Database ATO file

Project Path: P.\MissilELab\PrUiecLA

Configuration Path: P.\NIiSSiIELab\PrUjECLA\EIZ?A/W1+T?-PIu3Ta\I

This form writes out the input files for the
prediction codes sndfor runs them. t also
writes a MissileLab project file. Ifthereiz a
fatal error that prohibits writing the data for s

Status: ‘

code, then that option will be red (check the
appropriste YWarnings' formin the Options
Tree). The project path is ALWWAYS the
project name. To change this, select 'Edit
Project Mame' from the Setup menu. [ a
supported prediction code is not displayed in
the Prediction Codes list, check the 'Deting
Input Units / Case (D form under 'Set ug
MissileLab Project' in the Options Tree. The
default Base flename is the same as the
project name. To change this, click on
'Change Base Filename' under the Expont Files
List.

Export Data / Run Codes

Erors:

Figure 46. Export Data Screen

The APEs may only be selected if no critical errors were found. If a critical error
was found, MissileLab disables the specific APE. When a prediction code is selected, the
associated input file is also selected for generation. Alternatively, the user may request that
MissileLab produce a given input file without running the prediction program.

Once the desired APEs have been selected, the user clicks on the “Export Data /
Run Codes” command button. This initiates generation of the APE input files and execution of
the selected engines. As each engine terminates, its respective output file is saved to the hard
disk, and if the “View Output Files” checkbox is checked, the results are then displayed in
Windows NotePad text viewer.
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When the “Export Data/Run Codes” command button is selected, MissileLab
creates the APE input files in the directory where the specific APE executable is located (as
specified by the user under the “locate prediction codes” screen discussed previously in Section
III.A.2). Before these files are written, however, MissileLab DELETES any pre-existing native
input/output files for the specific APE. This is why it is recommended that the user place the
APEs in a separate directory that only MissileLab will access. After the specific APE
terminates, MissileLab copies the native output files into the standard MissileLab directory
structure.

Missile DATCOM and APxx codes do not require any extra input from the user
apart from the input files. NEAR MISL3, however, requires “command prompt input” from the
user in addition to the standard MISL3 input file. As this is not desirable from MissileLab’s
perspective, the following additional files are created for NEAR MISL3 operation.

First, MissileLab creates a text file named “temp.txt” that is written to the
directory where the MISL3 executable resides. This file contains the “command prompt” inputs
that the user would normally have to enter, and the contents of this file are listed in Table 8. The
values that are defined in this file are set on the MISL3 Specific Input screen discussed in
Section III.D.7. MissileLab also creates a DOS batch file named “RunMISL3.exe.bat” that is
also written to the directory where the MISL3 executable resides. This file contains one line,
which is:

“MISL3.exe < temp.txt”.

To run MISL3, MissileLab executes the “RunMISL3.exe.bat” batch file.

Table 8. MISL3 Command Prompt Inputs via the Temp.txt File

Line Value Description

1 Input.inp Input file name

2 Output Output file name

3 “Y” or “N” “Y” — Create NEAR MG3 output files (Units 1, 2, & 3)

4 “Y” or “N” “Y” — Create Control Points output files (Units 16 & 17)

5 “Y” or “N” “Y” — Create comma delimited output files (Units 60 & 61)
6 “Y” or “N” “Y” — Create TechPlot output files (Units 62 and 63)

57



12. View Data Screen

If the configuration has ever been run in MissileLab, regardless if it was run in
the current session or not, the results may be viewed by using the “View Data” screen shown in
Figure 47. The latest version of Missile DATCOM (January 2006) outputs a new file referred to
as the ‘042’ file. Similarly, the Pytheon script tool, APparse, discussed in this report was written
to post-process the APxx files and produce an AP results file that has a format very similar to the
DATCOM 042 file.

This screen also contains the controls for building an AeroLab database once all
cases have been run.

- e
=3 MissileLab (M=
File Setup Sketch Help

MENU CPTIONS Project Name: Project B Configuration Name: BaseLine Input Units: CENTIMETERS
+ ) Set up MissileLab Project BASE DRAG I
+ Define Reference Values
+ Define Geometry
+] Define RunTime Conditions: File Type: IDQZ_FDrmmEd Files j
+] Define DATCOM-Specific Inputs
+ Diefine APxx-Specific Inputs Available Output Files (click an file to display):
+ Define MISLIMSFLR-Specitic Inputs BisseLine RunDO01 AP02 TAPEGOUZ Out
+ Define Mutinle Runs Baszeline Run0001 .APOS. TAPEGOUZ Out
] Define Databaze Baseline Run0001 MDC 805 FORO42.0UT
+-igh Wiew Warnings
Export Data
Wiew Data
Cutput File Display
HELP TOPICS

Create Database | Fun Aerolsb |

Figure 47. View Data Screen
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IV. MISSILELAB TOOL SUITE

Several stand-alone codes have been written to aid in the analysis of data produced by the
APEs. This section discusses these codes.

A. APparser - Post-Processing the APxx Files

The APparser is a Pytheon script that was written to reformat the standard APxx
output file (i.e. the “TAPE®6” file) into a format that is similar to the new DATCOM *“042 file.
The advantages of this format is that the file can be read with a free-format FORTRAN read
statement, and can be easily loaded into a number of other post-processing packages such as MS
Excel and so on.

B. MISL3parser - Post-Processing the MISL3 Files

Future Development — a tool similar to APparser that takes the native MISL3 output
data and re-formats the results into a format similar to the new DATCOM “042” file.

C. QPlot - Quick Plot Capability

Future Development — a Python script tool used to quickly plot and compare the
results of the various APEs.

D. BLDAuto - Building an AeroLab Database

BldAuto is a FORTRAN code that reads the “042” files, then automatically generates
an AMRDEC Aerodynamic database file that can be read by AMRDEC’s AeroLab program.

E. AeroLab - Plotting and Analysis Tool

AeroLab is AMRDEC’s aerodynamic database program use for archiving, analyzing,
and plotting wind tunnel test data.

F. Mini-Rocket (5-DOF)

Future Development — a C++ and/or Python script tool fly simple trajectories based
on the APE results.
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V. EXAMPLE CASES
A. Project_101

This sample case is the canard-controlled missile illustrated in Figure 48. and
summarized in Tables 9 through 12.

As none of the canard or fin thickness or breaklines are specified in the tables listed
above, the DATCOM defaults are assumed and used to generate the APxx and NEAR MISL3
input decks.

Figures 49 and 50 present the results from Missile DATCOM, AP0S5, and NEAR
MISL3 as run using MissileLab as a COMMON geometry input deck!

~aI

L]

Figure 48. Project 101 Configuration

Table 9. Project 101 Reference Geometry

Reference Length 22.7000 cm
Reference Area 404.7079 cm2
Moment Reference Point (from Nose tip) 180.4400 cm
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Table 10. Project 101 Body Geometry

Type of Nose Pointed Tangent Ogive
Length of the Nose 90.80 cm
Diameter at the base of the Nosel 22.70 cm
Length of the Center-body Section 310.30 cm
Diameter at the base of the Center-body Section1 22.70 cm

Notes: MissileLab requires the RADIUS be entered.

Table 11. Project 101 Canard Geometry

Airfoil Section Type Hex
Distance from nose tip to LE of Root chord 25.01 cm
Distance from nose tip to LE of Tip chord 31.70 cm
Radial distance from centerline to root chord 6.17 cm
Radial distance from centerline to tip chord 13.17 cm
Root chord 9.19 cm

Tip chord 2.50 cm
Leading Edge Radius 0.02 cm
Number of Panels 4
Location of Panels 0, 90, 180, 270-deg

Table 12. Project 101 Fin Geometry

Airfoil Section Type Hex
Distance from nose tip to LE of Root chord 347.80 cm
Distance from nose tip to LE of Tip chord 347.80 cm
Radial distance from centerline to root chord 11.35cm
Radial distance from centerline to tip chord 28.16 cm
Root chord 21.50 cm

Tip chord 21.50 cm
Leading Edge Radius 0.052 cm
Number of Panels 4
Location of Panels 0, 90, 180, 270-deg
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B. Project 102

This sample case is the tail-controlled missile illustrated in Figures 52 and 53. As seen
from the figures, the third fin set is closely coupled with the second fin set. As such, there are
two possible ways to model this configuration. The first method is to model all three fin sets as
shown in the figure and summarized in Tables 13 through 17. The second method is to model
the body and first fin set normally (as summarized in Tables 13 through 15), and then to treat the
“wing+tail” as one fin set but set the “flap to fin chord ratio” flag as summarized in Table 18.

As seen in this table the chord of the wing and the chord of the tail were added together (and
entered) and the ratio of the flap chord to the fin chord was included.

Figure 52. Project 102 Configuration

Figure 53. Project 102 Alternate Wing+Tail Modeling Approach
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Table 13. Project 102 Reference Geometry

Reference Length 7.00 in
Reference Area 38.48451 in2
Moment Reference Point (from Nose tip) 36.32in

Table 14. Project 102 Body Geometry

Type of Nose Pointed Tangent Ogive
(Hemisphere)

Length of the Nose 3.500 in

Diameter at the base of the Nosel 7.000 in

Length of the Center-body Section 63.575 in

Diameter at the base of the Center-body Sectionl 7.000 in

Type of After-body Conical

Length of the After-body Section 2.125in

Diameter at the base of the After-body Sectionl 6.200 in

Notes: MissileLab requires the RADIUS be entered.

Table 15. Project 102 Canard Geometry

Airfoil Section Type HEX

Distance from nose tip to LE of Root chord 15.79 in
Distance from nose tip to LE of Tip chord 16.37 in
Radial distance from outer mold line to root chord 0.000 in
Radial distance from outer mold line to tip chord 1.625 in
Root chord 4.000 in
Tip chord 3.420 in
Leading Edge Radius 0.000 in

Thickness-to-chord ratio of UPPER HALF of airfoil

Root 0.02; Tip 0.0092

Fraction of chord from LE to Max thickness

Root 0.05; Tip 0.05

Fraction of chord of constant thickness

Root 0.90; Tip 0.90

Number of Panels

4

Location of Panels

45, 135, 225, 315
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Table 16. Project 102 Wing Geometry

Airfoil Section Type HEX
Distance from nose tip to LE of Root chord 46.23 in
Distance from nose tip to LE of Tip chord 50.95 in
Radial distance from outer mold line to root chord 0.000 in
Radial distance from outer mold line to tip chord 2.320 in
Root chord 18.340 in
Tip chord 13.620 in
Leading Edge Radius 0.000 in

Thickness-to-chord ratio of UPPER HALF of airfoil

Root 0.01; Tip 0.01

Fraction of chord from LE to Max thickness

Root 0.05; Tip 0.05

Fraction of chord of constant thickness

Root 0.90; Tip 0.90

Number of Panels

4

Location of Panels

45, 135, 225, 315

Table 17. Project 102 Tail Geometry

Airfoil Section Type HEX

Distance from nose tip to LE of Root chord 64.57 in
Distance from nose tip to LE of Tip chord 64.57 in
Radial distance from outer mold line to root chord 0.000 in
Radial distance from outer mold line to tip chord 2.320 in
Root chord 3.500 in
Tip chord 3.500 in
Leading Edge Radius 0.000 in

Thickness-to-chord ratio of UPPER HALF of airfoil

Root 0.05; Tip 0.02

Fraction of chord from LE to Max thickness

Root 0.05; Tip 0.05

Fraction of chord of constant thickness

Root 0.90; Tip 0.90

Number of Panels

4

Location of Panels

45, 135, 225, 315
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Table 18. Project 102 Alternate Wing+Tail Geometry Modeling Approach

Airfoil Section Type HEX

Distance from nose tip to LE of Root chord 46.23 in

Distance from nose tip to LE of Tip chord 50.95 in

Radial distance from outer mold line to root chord 0.000 in

Radial distance from outer mold line to tip chord 2.320 in

Root chord 21.840 in

Tip chord 17.120 in

Ratio of Flap Chord to Fin Chord Root 0.160; Tip 0.204
Leading Edge Radius 0.000 in
Thickness-to-chord ratio of UPPER HALF of airfoil Root 0.01; Tip 0.01
Fraction of chord from LE to Max thickness Root 0.05; Tip 0.05
Fraction of chord of constant thickness Root 0.90; Tip 0.90
Number of Panels 4

Location of Panels 45,135, 225, 315

C. Project_103

This sample case is the tail-controlled missile illustrated in Figures 54 and 55, and is
summarized in Tables 19 through 22. As seen from the figure, the wing and the tail are made up
of multiple sections.

As APxx and NEAR MISL3 require “simple” fin geometry, MissileLab takes the input
geometry for a multi-section wing/fin panel and attempts to calculate an equivalent fin planform.
When entering multi-section fin panels, it is always recommended that the user examine the
equivalent wing/fin geometry with a critical eye.
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Figure 54. Project 103 Configuration Line Sketch

Figure 55. Project 103 Configuration 3-D Sketch




Table 19. Project 103 Reference Geometry

Reference Length 8.000 in
Reference Area 50.26548 in”
Moment Reference Point (from Nose tip) 69.000 in

Table 20. Project 103 Body Geometry

Type of Nose Pointed Tangent Ogive
Length of the Nose 31.00 in

Diameter at the base of the Nose' 13.50 in

Length of the Center-body Section 153.00 in

Diameter at the base of the Center-body Section' 13.50 in

Notes: MissileLab requires the RADIUS be entered.

Table 21. Project 103 Wing Geometry

Airfoil Station Root 2 3 Tip
Airfoil Section Type HEX

Distance from nose tip to LE of 591 . B .
Root chord '

Radial distance from centerline to

chord section 6.75 8.75 8.76 11.75
Chord 104.00 97.00 73.20 62.18
Sweep of TRAILING EDGE 0 0 0 0
Leading Edge Radius 0.125 0.125 0.050 0.050
Number of Panels 4

Location of Panels 0, 90, 180, 270-deg

Thickness-to-chord ratio of UPPER

HALF of airfoil 0.0096 0.0103 0.0136 0.002
Frgctlon of chord from LE to Max 0.500 0.055 0.070 0.080
thickness

Frgctlon of chord of constant 0.90 0.89 0.86 0.84
thickness
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Table 22. Project 103 Tail Geometry

Airfoil Station Root 2 3 Tip
Airfoil Section Type HEX

Distance from nose tip to LE of 171.0 175.56 176.46 177.1
Root chord

Radial dls‘Fance from centerline to 6.75 17.00 19.02 2050
chord section

Chord 13.11 5.75 2.43 0.00
Leading Edge Radius 0.05 0.05 0.05 0.05
Number of Panels 4

Location of Panels 0, 90, 180, 270-deg

Thickness-to-chord ratio of UPPER

HALF of airfoil 0.0425 0.0425 0.0425 0.0425
Frgctlon of chord from LE to Max 0.300 0.466 1.00 1.00
thickness

Frgctmn of chord of constant 0.40 0.00 0.00 0.00
thickness

Figures 56 and 57 present the MissileLab generated “equivalent fin” geometry for AP
cases. If the user does not feel that this is an accurate “equivalent fin” then he must re-define the
fin geometry on the main fin-set screen.

DATCOM Fin AP Equivalent Fin
41820, 5.000) (104000, 5. (40,692, 5.000] (101,135, 5.000)
[.005%12-00013”-8@—12’-” Tt H ngg: %HHW (000000 (101,195, .000)

Figure 56. Project 103 Equivalent Wing Sketch
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DATCOM Fin AP Equivalent Fin

[6.100, 13.750) (8513, 13.750)

[.000,£000] [13.7%0. .000) (.06, .000] [15.523, .000)

Figure 57. Project 103 Equivalent Wing Sketch
VI. FREQUENTLY ASKED QUESTIONS (FAQ)

(Q) Iam trying to load an existing DATCOM file, and MissileLab seems to “hang-up”
when reading the file. What is the problem?

(A) It is most likely that the existing DATCOM file is missing or has a mis-placed
comma. You should carefully inspect the DATCOM input file, then try and re-
load the file after correcting any comma errors.

(Q) Iam trying to read an existing DATCOM file, and a variable is not being interpreted
correctly.

(A) The DATCOM reader was developed based on existing DATCOM
documentation. Sometimes DATCOM allows things that the manual does not
address. Check the manual, and try changing the input to conform to what the
manual states.

(Q) How does the reference area calculator button (on the Body Reference screen) work
with non-circular body cross-sections (on the Body Geometry screen)?

(A) The reference area calculator button calculates the area of a circle using the
characteristic reference length as the diameter of the circle regardless of what
body cross-section is specified. If the user, wishes to use any other value for
reference area, simply enter that value if the reference area text box.
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Q

Q

Q

I entered the number of fin panels, but not the orientation. The AP codes will not run.
Why?

(A) If the fin panel orientations are not entered, then the DATCOM defaults are used.
These may not be valid orientations for the other codes.

I opened an existing project, and I can’t modify anything now. Why?

(A) Ifaproject is opened with multiple cases, then the baseline case is automatically
locked. This should be denoted by a “padlock”™ button at the top left corner of the
form. To unlock the baseline case, simply click that button. However, BE
CAREFUL. Changes to the baseline case might have an effect on other cases!

I added a case on the Case Manager page, and now I can’t modify my baseline case.
Why?

(A) If any additional cases were added, then the baseline case is automatically locked.
This should be denoted by a “padlock” button at the top left corner of the form.
To unlock the baseline case, simply click that button. However, BE CAREFUL.
Changes to the baseline case might have an effect on other cases!

On the body page, how do I designate body option 1 or 2 (AXIBOD or ELLBOD) for
DATCOM?

(A) From MissileLab, this is not necessary. You can input the body in a way that
makes sense. MissileLab will determine which option to send to DATCOM. If
“User-Defined” is selected for the nose, a Midbody segment, or the Aft segment,
then Option 2 is automatically used. Also, if multiple midbody segments are
selected, Option 2 is used.

(Q) On the Base Effects page, I tried to enter Base Plume Interaction data, but the grid was

Q

not large enough. Why?

(A) The Base Plume Interaction (as well as numerous other inputs) are Mach number
dependent. Check to make sure that you have correctly input the Mach numbers
on the Flight Conditions page.

I have entered a fin set on the Finsets page but it does not get exported to the output
files nor do they show up on the geometry sketcher.

(A) To allow easy changing of the body geometry, The Geometry Parametrics page
allows the user to turn on/off fins and other geometric parameters. Check to
make sure that the finsets are turned on on the Geometry Parametrics page.
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(Q) When I go to the Deflections/Trim page, the finset I want to deflect/trim doesn’t show
as an option.

(A) Check the Geometry Parametrics page to make sure that the Finset is designated
for Control.

(Q) How do I clear my “Recently Used Files” list?

(A) Locate the “REGEDT32.EXE” program which is typically located in your
“\Windows\System32” directory. BE VERY CAREFUL what you do here!
Locate the “MissileLab” entry, and under that you should find a “Files” entry.
This is where the “recently used files” are stored. Locate the files you wish to
delete — and be VERY CAREFUL!

(Q) Why does my computer seem to run slow after using the 3-D sketch feature in
MissileLab?

(A) On some graphics card, the 3-D graphics will run slowly. To disable the 3-D
graphics, go to the “Locate Manuals / Set Options”. Allow MissileLab to write a
new Initialization file to disable the 3-D graphics every time MissileLab is run.

In extremely rare cases, the 3-D graphics can cause an unexplained memory leak.
In this case, disable the 3-D graphics as explained above. This last problem has
occurred only once, was in a different application, and was not repeatable.

(Q) Why does MissileLab keep asking me to locate either 3-DLinx.dll or NavAddons.dll?

(A) At runtime, MissileLab looks for these components in the executable directory
and the System32 directory. These dlI’s should be placed into one of these
directories if 3-D graphics are desired. If 3-D graphics are not desired, the
Include3d flag in the INI file should be set to 0. This can also be done from the
Locate Manuals / Set Options menu under Options.
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